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ABSTRACT ^ _ - . ■ V 

The results of a five,-step curriculum analysis cf the 
eledtronics program at Fresno City Ccllege, Calif aiTiia, are provided 
in' this booKlet. (An analysis of four othe.r vocational prc^grams are \ 
provided in CE 019 817-820..) The products cf step 1 include a • 
definition of the employment opportiinity ,f or this area and a 
Statement of the skill s/behaviors/att itu des reguired^fcr eirflcyment; 
program curriciilujn objective defined specific tc the stated 
employment\re qui re merits,; performance reguiremen'^s for the stated^ 
program curriculum objective; curriculto objectives cf all existing 

VvQcatipnal/occupational cours^es presently reguired fcr graduation^ 
from this program ar^ea; an^d ^ definition cf the . terminal mastery 
(cogniti ve/affecti ve/psychomotor) which students roust achieve from 
each non-occupaticrial/vocat icnal course included in th*€ program* Step 
2 includes a cognitive/affective/psychcootcr analysis of each stated 
course objective and the criteria of mastery \f or eachdten _ 
identified. Sffep 3 includes an identif icaticr\cf items of mastery 
required' in each course which represent problem areas for the, 
disadvantaged student; and a diagnosis/identification of the nature 
of .the problem , areas apd the'ir perceived causesi in terms of • 
'Student- related and curriculum/course-reaate d causes- Step ^ includes 
a restatement of the priority prjoblerr area as terminal performanGe* 
ohtjectives^ criterripn- measures for each terminal performance 
objective, learning Teguirements to achieve eafch ob jecti ve, an ^• 

, orga niza ti on ^of learning stress ; and an analysis of -alternate methq^ds 
and media. Finally, step 5 includes^9pecific i^eccm^mendaticns of 
t)rogram/course change to elininate idei^tified problems and produce 
the required mastery. (JH) 
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RESEARCH AMD DESIGN- PROJECT 
CURRICULUM ANALYSIS 
INTRODUCTION 



, -The largest task uiidertaken/in completing Ph.ase 11 of this project was the • 
thQitough curriculum assessment /oT^the five vocational education programs focused 

• ■' ■ ' . J ' ■ ,*. ■ ■ ' ■ ■ . 

on>by this project. (Automotive Mechanics,, Electronics, Licens^tJ Vocafei6nal 

• ■.■ ■ ■ ■■ • — ' • ; . : /.-V 

r Nursing, Registered Nursinqg and Off ice Occupations) . This": analys^J^s sbught to 
- ■■ '..VI.../, ■ « ■ ' . .: ' . ' ■ ' ,.: . ■■■ ' ' \ • . ■ ■ 

identify tlie , specific hupdles wMch were preventing student su'ccess; and then to 

• determine what specific instructional ijiethods/medi a .changes wogld have, to be 

.... " i > ■. ' ■ . ■' '/ ■ . ' ,. ' : ■ ' 

made to eliminate th'em. / ■ ' > , . 

.'. . . ■- »^ ■ .,','■../ .■ ■■ , . ■ ■ . ■ ■ 

. Each team worked to translate* thei.r/curriculum f,»H)m a norm referenced to a 

^ ...... ■ ■•■ Y - . . ■ ' . . , 

criterion referenced^ basis. Employment requirements replaced textbook 'tables . 

■ ^ ■ . ■ ■ t ' ■ ■ • : ., ■. /■ ' . . . ■ :. ■ ■ ■■ . 

of content as the basis of deterrriining what should be mastered.- Individual 

mastery replaced Glass standing^ as the standard of success' oV/fai lure; and the 
methods and media of yi^tructioh were reassessed -to determifi|5' if they were ' 

•most appropriate, given the unique needs of the >target stucl^nt^nd the 

characteristics of the skills/knowledges/attitudes to be mastered. , 

■'. ■ . ; . / ■ ... ■. . ■■ ■ - . ■ . ... ■ • 

The process used by efach team was' a highly systematic one. It sought t& 
eliminate assumption and to standardize the currici^um analysis steps being, 
applied by each of the five instructional design teams. All teams applied the 
same steps, in the same sequence,, and against the same standards of completion.. 
As -much as possible, the process remained a constant. It was only the contfent/ 
. skinis/behavTor:^,eing analyzed thaC^ffered .from team to tejm. The model of 
r curriculum analysis tha^t was employed can be found on pa"^ 3. A] T team .ijember-s 
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were trained'' in >its application.^ In acWition, ayconsultant from the developers^^ 
of the (Tiodel worked with each desigrf t earn as they applied it to their vocational 
education program. ,^ - _^ . ^ . 

There were five, general steps applied by each team. A listing of those steps 
can be found on pages 5 and 6. This booklet has been sectioned and. bound 
according to those five steps. At the beginrv^ng of each section, you will be. 
. provided with^. a general overview of what the team did at that step.^ You will ^ 
then be given a listing of the analysis functions performed by the team at , 
sthat step. For 'steps ^3 and' 4, you .will also'fee provided with the detailed 
'insrructions given. to the team and copies of the forms they used. The curriculum' 
analyfei's products developed by the team will then be ^provided in the sequence in 
wh;rch they were developed. ■ ■ - 



We hope that our effort wilT be of value and that the fol lowing ^^nalysis will 
help eliminate the hurdles which are keeping disadvantaged and/or handicapped 

vocational education students from successfully acquiring the skills, knowledges 

«■ . • - , ' .. ■ .■ ... . . ' ^ ■ . . 

and attitudes they require to wter the ji^b market pi acs^ and; as a minimum, 
achieve their independent survival point. 
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RESEARCH AND DESIGN PROJECT / \ / 

SPECIFIC WORK. ASSIGNMENT^-TO BE COMPLETED BY. f ACH,.CU|RlCutuM DESIGN TEAM." . , ■ 

The^followihg five steps win constitute the total scope of Work" to be complated / 
during Phase IT of the project-. Establish yoiir .own? wd'rk schedules and meeting 
times. All work, is to be completed by DeceiT)bef'16, 1977,, • 

STEP' 1 ■ ■ ' ■ .. . '• . ■ : ' - ' ' ■ ' ' ■ - ' :■' \ 



a) Derive Employment Requirement^ - a definition pf-'the' employment opportunity . . 
and a statement- the Skills/Behaviors/Attitudes required foi" employment. ^- ;•, 

b) 'Define your Program Curriculum Objective specific to the,stat/d empTbym'prtt' ■ 
Requirements - focus on 'required final .masteryi ' " - " f" 

■ ■ : \ v., ■. ,-. ■ ■ 

t) Derive Performance Requirementis^or the stated Program Curriculum Objective. ^ • 
These represent s5;at'6ments .of- 3II operating limitations, conditions or,,.'^ . •' 
givens affecting the implementation or content of the Program Curriculum. > - 
Object ive, . • • \ . . ' , 

d) Translate all existing (joVijIlX presently required fbr graduation from your ' 
pro.gf art area into currii^|)lVm qbjectives (vocational/occupational courses ;bnly)v 

e) -'Oefiiie th^ terminal mastery (Cognitive7Affective/Psychomotor) which students 
must, achieve from each no.n-occupational/vocational course! included in your 
program^ . ' . * . \. . 

STEP 2 , ' ' ' \ ^ ^: V 

a) Perform a Cognitive/Affective/Psychorriotor Analysis of ieach stated ^course 
objective to derive ALLhighest levels of mastery required for successfiil 
completion of the course. ^ ^ . 

b) :State the criteria of mastery for each item identified in the Cognitive/ ^ . 
Affect ive/Psychomotor Analysis, ' These statements would incjude the method 

; of evaluation and the levej of performance required of the jstudent (How . - ' 

and How l(/ell). This statement is not the exc|ct test item that the student 
.would encounter (Criterion Measure). ^ 



c) ^sess each course to confirm. that the sequencing of 'Uie items of mastery 
is correct according to the taxonomies; and that the mmbined courses wil 1 
produce the mastery demanded by the Eraploymeht Requirements and the Program ' 
Curriculum Objective (vocational/occupational courses orvly)./ ' 

STEP 3, '■'■-':/■:''■■'...._.. ' ■ -'y. .. o-" - V. 

^a) Identify those. Items of mastery required .in each course whicTh fep^^^^^ 
/ problem areas for the disacivantaged student; i.e. , required proficiency levels 



not being attained. . ' \' - 

b') Di.^gnose/Iderttify the nature of the. problem arenas and their perceived causes 

for performance deficiencies 'in terms of 1) student related and 2*) curriculum/ 
i • course related causes, . . - 

C'K Prioritize ..the 'i dent i, feed problem^ 'areas according to their criti'calUy for- 
.corvtinuing success fey the ;..disadvantagei[i stu 

■ STEP' 4 ' ^ ' ' / 

a) Restate the priority problem areas ds Terminal Performance Objectives." ' 

b) Derive Criterion Measures^ for each Terminal. Performance ^Objective. 

c) Analyze the Learning Requirements to Achieve each Objective. ' V'. ' 
-d) Organize -the learning steps, " 

.e) Analyze alternate Methods and Media, 

STEP'S _ ■.■ ' •■ ■ • : ■ " ;v. ■; \- • ■ - \ 

a) Define specific recommendations of program/course change to eliminate the 
identified problems and produce the required mastery. 



•RESEARCH AND DESIGN 
Project: .MOBILITY 
STEPS OF CURR ICULUM' ANALYSI? 
STEp- 1* • 



.As THEIR FIRST'STEP. THE DESIGN TEAM SEEKS OUT THE 
EMPLOYER S STATEMENT OF SKI LL's/KNOWLEDGES/aTTITUDES REQUIRED 
FOR EMPLOYMENT. ThE COLLEGERS VOCATIONAL PROGRAM -AND ITS 

courses are then/ translated into measurable performance ob*- 
jectives.. • . 

This step cleardy defines the skill-s/knowledges and'. • 
attitudes required for employment which will be the ultimate 

REFERENT FOR^^THE' ENTIRE PROJECT. I It^LSO TRANSLATES THE " 
COLLEGE S yojAT I ONAL EDUCATION PROEMS INTO.MORE Pl?ECISE 
STATEMENTS REQUIRED FINAL MASTERY,, ThIS FINAL' MASTERY 
WILL BE THE TARGET OF ALL UPCOMING CURRICULUM ANACVsiS STEPS, 



A) . Derive Employment Requirements - a definition of ' 

'THE EMPLOYMENT OPPORTUNITY AND A STATEMENT "OF THE 
bKILLS/BEHAV|ORS/ATTITUDES REQUIRED FOR EMPLOYMENT,^ ; 

B) Define your Program Curriculum. Obje<-tive specific ; « 
TO THE STATED Employment Requirements - focus on 

•required final mastery, , • . . 

■■ . • • . % ■ .■■ 

Q' Derive Perfori^nce. Requirements VoR. THE stated 
^ Program Curriculum Objective^' These REPRESENT 

,. , STATEMENTS OF ALU OPEflATfNG LIMITATIONS, CONDI- 

■ TIONS OR GIVEN AFFECTIN^>THE IMPLEMENTATION ^OR 

coNTENj OF THE Program Curriculum Objective, ^ ,^ 

D) . Translate all existing colirses -presently required 

" FOR graduation FROM YOUR PROGRAM AREA INTO CURRIC- 
ULUM. OBJECTIVES (VOCATIONAl/oCCUPATIONAL COURSES • 
■ \ , ONLY).,; / ^ , \' 

E) Define The TERMINAL MASTERY (Cognitive/Affective/ --^ 
Psychomotor; which students , must achieve from each 
non-occupattonal/vocational course included in your 

■ PROGRAM. ' ■ 
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' Job Entry Requlireirients 
Electronics Technician 
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The duties of an^Electroni^^ Technician upon completion of the two-year 
program at Frcrsno City CollegG are follows: * . • 

Primary Function 

, . ^ . , ^ , ^ ^ . . 

Under close' daily supervision, involving detai'ldd and -explicit Instructions, 
performs and assists engineers or other personnel In routine technical work. 
Works frbm^ writtep and/or oral orders in one of the following fields;: 
R & D ar Process,' Electronic Test, Computer test, Service, Environmental 
Evaluation and Electronic Maintenance. v ^ 

■ ' / ' ' ' . • ' • ■ '•- ^ 

Pr i ncj pal Ou t i es /Re s jj on s i b i ,1 i t i e s '\ : 

1. R' & j? or Process Technician - Makes adjustments or>changes' in ^processes-::, 
or pro'cess'lng equipment to produce .microcircuits, th.in 'films, piezor ' 

. • eleqtrvfc. Semiconductor and electronic devices of specific quality ^and 
. yield ; performs routine, repair, testing, and cal ibration work- on ' ' 
. , established test set-lips. Builds •■simple fixtures (e.g.-, stacking . 

fixtures for. cyli^ndrical -grinding, evaporation masksh. instruments , 
■ circuits or mechanical assemblies 'from detail.ed Instructions. .\ 

2. Electronic Test Technician ^ Perfom routirrS cal ibration^ repair-^nd » 
troub leshooting work on instrumentfS, systems and circuits. Records and 
maintains test dti^ta^ on instruments and^ electronic'stib-aissembTies,. Makes 
adjustments or changes in processing equipment to produce microcircuits, 
thin films and semiconductor devices af specified ,qua>lity and yietd. 
Uses, manuf acturirig and test documentation to build and^tes-t electronic 
circuits, sub-assemblies, microcircui^ts, and/br semiconductor devices . . 

'. ' ' ' ' . y'/i ' r . , y . 

3. Computer Test Technician Performs roiJtine testing and troubleshooting 
of PC's ffom board to components; from instruments to sub-assembly; from 
system t^i Instr^menvt, 'Interfaces computers wtth peripherals" (i .e. , 
insert _Rv boards^ , attach cables and. configure sof twaj;^) . v - 

.4. . Ser vi ce Tach n i c i ag - ^ Performs routine troubleshooting, preventive 
^ 'tnai niS^e'riance, ad jus.tm^'r^ ^andVcal ibration work on 'a specified line of 
. nnstruments, R^cord%and maintain'S test data'on.p^rts and initiates 
repvlacerient parts re%Db.s^ts., Replaces modules or' comppnents ^is directed i . 
-by suprewisor. Refurbj5'|i>s equipment (painti^ ^^^v' 
required, ' > ' ^ ' . • 

^ • < ' r,-^^.,. ■■ y' ■ •■ > ■ ' 

5. Electronic Maintenance TeM nl^^^ P^^fortns. routine calibration, repair, 
anOfo^jBTe^^ (manufactured 
by HP or othfer companies ). ^^f^pegil'ied \hytf0if'4^yiswr\ ' s procedures and 
calibration programs. These '^rod/utts: a% h&^^^ those of "minimum 
^complex^ityl Records jind maintainis calt|»|Stioa d^ata and jnitiates- re- 
placement parts requests . ^ • ' . 

^\Note - Duties listed are. not all-inclusive but are intended to be indica^tive' 
• of the job . - , ^ / ^ ^ ' 



Research ancI'Design Project; Elisctrohics 
Job Ent ry Requtriame'nts (Continued)'. / ' 

-6. gem|con dactor Jech n i c 1 an — Fabrij^^es under direction gq* Ti con dev ides, 
' ^ s 11 Icon" i ntecjr3[ted c ircu i ti'Aw^evi cei in various' 11 1--V compound materiafs 
. working (from riiin, sheets ^a^^ process specif-id'ationsv Able to per-;. 

- .form several of the fg^Towifig^ fabrication processes., 1 .e, , epitaxy . 
' ' diffusions » p1iotor«^5ls^t, cleaning, etchijig;^ and/or*'sorne, o/'.the followtng 
.. bonding assembly processes', i .e. , baljl-^bonding, uU'rasohic trending, lead 
bonding, die i^ttach, package sealing", we'lding and solcfertng, etc. , ' 
Abi'li ty' to/rrvake minor pi^pcess- changes asvlnstructed 'by the. supervisor 
Able to ^lnspect>)wn work as run is pracessed. Performs ^routine DC or RF! 
• electr1ca1^testing^^^ re,lated to semiconductor. fabHcation. Prepares 
■ chemical ^mixtures: and /Solutipns f^^^^ from engineer ; / 

7- TV Technician ^ Sets iip; operates, and makes minor adjustments to video. ' 
. and audio equipment. Carries pufe routine preventive maintenance; pro- . . 
^. cedures . ' AssistV in, tfpOubleshooting*^^^^ video ^and audio 

equipmeJil^. Performs TV pr^oduction Telated tasks.as !,assi^ned by 'super- '^ •. 
vvisor.. ' -^'^ >■ . . ' ' • •'■ . " ■ >' 

•Job Entry Re quirements - What;-He Must Kpqw ^ v^, - 

0. ^How to fill ojut a job app^'i.Cationi' " : . ^ • . 

\Z. Hbw to perform in a^ j^ interjvie^i^. . > -TV.' \ 

3, How to- read technical manuals.'': /: ' / - 

4, How to* foTTow/wri tten instructions/engineering instructions.- ' ; . ^ 

, * ■ • ' ' I- ■ ^ . ' ' ■ ■ ■ '■ ; . - 

5, How tti/folTow oral instructions. ^ C ' \ ' - 

. ' * * :'' - ■• / . -V, ■•■ ' '■ V " .'. 

6, How to write' out a work report. . , ' ' v ^. - 

7, How to write out a vrork order. • ■ > 

How to make out a bill,- computing costs of materials , labor, and taxes. 
'9,, How to perform the: necessary tasks inherent to the technician *s rolev 
' Job Entry Requirements - What He Must Do ; 

* T. Be able to ijs.e the various meters empjoyed in testing, ' ^ 

^. Be able to use; correctly the tools employed in the maintenance an.d repair 
of electronic <ievices. S - • * / V ^ 

3. Be able' to observe the proper safety precautions in th6 use of the tools 
^ and e^quipment hewill be 'working' on*/ 

jjpb Entr y Requi>enients — /What He Must Be (Behavioral and Attitudi rial) : ' * 



- Research and Design Project, Electronics ; , - 

job Entr^y Requirements (Continued) ' ^ 

1* ' ' '• ■ ' " . , . , - • ' . ' ■ • " . , ■ . 

. 1/; He must maintain an acceptable ^appearance. , • . " 

' • , , ■ ■."'■'■■*•■..'■ . • ' 

2. He must^be^ble to accept constructive criticism. 

. 3. He must be able to get along with his fellow workers., 

■ 4. His work must be consistent with adequate quality standards. • \ • 

■'^^^S^r;. He must be aMe to follow instructions. ^ 

"6. He muilt shdw respect foir/ equipment and other property. , 

7;. He must be punctt/'al . . v ' * . ; r 

8. I|e must be willing to work unusUal schedules when required. 

■■■■ ■ ■ / ' , • , . . - - _ V ^ . 

9. He must be willing to relocate according;to the demands of the particular 
job or the job market in general. ' . . ' \. 

TO. He must be willing to continue to learn and keep abreast of the constantly 
changing field of electronics. / \.; ' 



. On. THE FOLLOWING." PAGES^ YOU ARE PROVIDED WITH AN 
ANALYSIS OF THE eNT^^Y-LEVEL SKI LLS/kNOWLEDGES/ATTITIJDES 

Required TO succe|d mijHis occupational a^ea/'-Jhe inform- 
ation is TAKEN FROM- THE DlCTlbr|ARY OF OCCUPATIONAL tlTLES^ 
D.O.T./. COMPILED BY THE De^RTMENT OF LaBOR. '■ 

fklS ANALYSIS ISiONE OF SEVERAL SOURCES. USED BY THE 
* ■ ■ ' .. ' 

PROJECT DURING PhASE II TO DEFINE THE LEVELS AT WHJCH A 
' • . ' i> . ■ ■ ■ ' ■ - 

STUDENT WOULD HAVE TO BE ABLE "TO PERFORM IN ORDER TO ENTER 

AND SUCCEED I N JH IS p|?OGRAM . ThESE LEVELS FURTHER SERVED 



?t-;%10 HELP PUT LIMITS ON REMED I AL .PROGRAMS DESIGNED TO BRING 
/ A -STUDENT UP TO ENTRY-LEVEL STANDARDS. 



■ n 



RESEARCH DESIGN PROJECT FQR DISADVAI^AGED STUDEf^TS DOT rNFORMATION- SHE£T 



VOCATIONAL PROGRAM: > ELECTRONICS 



WORKER TRAlT fJ UMBER THIS; VOCATIONAL GLJJSTER: 
JOBS WITHIN/tHIS VOCATIONAL CLUSTER: ' ^ . ' ' 

Job ' " DOT Number' 



1 . 


Electric Motor Analyst 




■ 721, 


.28V 




■ 2. 


El ectrician -Research 




726, 


.281 




3. 


Electrical Ecjui'pment Tester 




729 


.38V 




4'. 


• Audio-Video Repairman ^ 




^^-729, 


.2B1 ; 




5. 


Electric Motor Assembler . 




72f: 


.381 





BREAK-DOWN OF VOCATI ONAL 'CLUSTER WORKER TRAIT INFORMATION : 

A. CLUSTER: • ELECTRONICS ' ■ ' , ' / 

1 . E^ectvic Motor Analyst '~ ' ' 721 .281 . 

B. JOB: '2*. Electrician Research DOT NUMBER 726.^81 

Audio-Video Kepairman "■ ' . ' 729.28V' 

. C. WORKER TRAITS RELATED TO DATA, . PEOPLE, THINGS: 

A. Ana1yz.ii;ig ■ ' 

B. No Significant Relationship ' - - 
j/- C. Precision Working 



d'. general educational DEVELOPED REQUIRED: 

1. Reasoning Development level^ED 3 & 4 . ^ 

., ■ , ,-• ■ ' i ^ ' ^ ■ 

Apply principl es, rational systems^ to solve practical problems and deal 
with a varie.ty 8¥ concrete variabl es in situations where. only limited standard- 
ization exi sts . ' Interpret a variety of instructions furnished in written, ^ 
oral, diagr^ammatic, or schedule form, 
' ' ■ • , , ' ' . . ■ 

' ' Apply. common sense understand to carry -«4jii"nstructions furnished in written' 
> oral, or diagrammatic form. Deal with problems involving sfeveral concrete 
variables in or from standardizaed' si tuations. 
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D. GENERAL iDUm Coh»t. ^ ^ ' \ ' * / 

Perform or^n^ and geom'etn'c procedures in s^tandard, 

practicalj^'ppVicdtions, ^ 

Make ari^'ftmeti c calcu-l^tions involving fractions, decimals and percehtages. 




3. 'Language; Developmemt, Level _^ED 3 & 4 ^ 



Comprehension and/expression of a level ^to. / 

-Transcribe dictation , make. appointments for executive and handle his 
' persona! mail , /interviQ.w and screen people wishing to speak to him, and , 
write routine correspondence on own %iitiativ.e, 

- Inteirview job appl icants to determine work best suited for their abilities 
and expjsrience, and contact employers to interest them in services of 
'■ ^' agency. ' ■ ' \ ■, ' - . 

-Interpret technical 'manual s as well. 'as drawings and specifications- . 
such as layouts, blueprints, and schematics. ^ 

(Continued 2 tr) . ^ • ' 

E'. ; APTITUDES;' .Specific capabilities and abilities required in order to ^ 
/''learn or perform adequately a job duty. , \ 



Aptitude , V Level . .Explanation 



INTELLIGENCE: General learning abil ity. 
The ability to "catch on" or understand 
instructions and underlying principl es. ^ 
Ability to reason and make: judgments . 
Closely re'^ated to doing well in school. 
(4) The lowest third exclusive -of the 
bottom'^10 percent of . the population. 
This. segment of the population possesses 
a below average or low 'degree of the 
a'p4:itude. . 

VERBAL: Ability to understand meanings of 
words'and ideas associated with them, -and 
to use them effectively. To comprehend- 
1 anguage, to understand relationships 
between words, and to under«>fand meaninos 
of who! e sentences. and paragraphs. To ^ 
present' information or ideas clearly. 
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Aptitude ' Level ^ .Explanation (Continued) ' - • . ' 

^/ • ' . 4 "NUMERICAL:. Ability to^ perform^ arithmetic. 

operations quickly andXaccuratelyj. 
^ ; . ^ ' . . ^ i (4) ' See previous page \^ , • V 

, >. S' . ^ 4 / , , SPATIAL :. Abil i ty to comp^retend tforms 

^ V. ■ , ' : K . in, space and 'understand relations'h.ips 



F 



, . of plane and sol id objects .\ May be used 
; . iiv^such tasks as blueprint n^aciing and in »" 

•! - solving geometry problems.-" Frequently ^ 
. . ^ .. described as the abil ity to "visual ize'"""^ . • 
. . objects of two or three dfmensi^ons or,.to' y 

think visually of geometric formsi. . f. 
(4) See' Previous page. \ . . . 

> ' 4 > • : FORM PERCEPTION: Ability to perce^^ve. - / 

pertinent detail , in object? or in pri^^feoriiT 



or graphic, material s ; To make visuaV\| 



comparisons and discriminatioris and)^ee / 
si ight differences in ishapes and sMid*^^ 
of figures and widths and • 1 engthsr^t;^^]^^^^ 
(4), See previous page -/fS^i-.-^ \ ' ' 

■ ■ ■ . ■ ■■ • -W^^--'^ \-' 

MOTOR COMBINATION : Abil ity t6;.^eo0rdinate. 
eyes and hands or fingisrs raiyld|y and ' \ 
accurately in making preciseiiirio \ 
with speed. Ability to makfeva" ifiov^erneri^ 
response accurately and ciui::cl<ly.- " 
(4) See Previous. Page ; 

FINGER DEXTERITY.: , Abilil^^^^ 

fingers and manipulate $m^^^^^ with 

the fingers rapidly or aceuratelj^. 

(4) See previous/ fSage/-;:' 'i?" 

■■ r/V/r ■ ■ •■ ■ ■ ! ■ . 

MANUAL DEXTERITY;' Ability to move the 
hands /easily and skill/ul ly:^ Tofmrk • 
with hands-^in placing and turifig motions. 



A 
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3. Lanquage"r)evelQpment» Level GEDviS & 4 (Continued) : 

Comprehension and expres'sion of a level to ' . . 

--File, post, and mail such material as farms checks, receipts, and 

^ '-Copy data from onji?^ recard to another , ^fi 1 1 in Veport forms, and /type 
all work from roug,h''draft or corrected copy. ' / 

-Interview members of -household 'to obtain such, informatton- as, i^ge, 
. ^occupation, and number of children, to be used as data for surveys, 
.: or economic studies. ' , ' / . ; 

• • .-Guide people on»' tours through historical or public buildir^'gs, describing^ 
such features as 'size, value, and pc(ints/of '^inteiGest'.' 
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SPECIFIC VOCATIONAL PREPARATION-- Amount of time required to Vearn the , 

techniq'des needed for average performance of Job duties. • 

1. Oyer 1 year up to and incTudTng 2 years. , - 

2. Over 2 '.years up^ to and incl uding 4 years. 

3. Over ^4 years. up to and including 10 -years. ".''^ > 1 

' ■ • ' ' '■ • " ■ ■ ■ ' • ' • .•■ ' ■ ■■ * • ^ ■ . • ' 

; • ■ ■ . • .. '■ !/ ■ • ■" , .'.V v'v » . ^ ■ ■ .>-•'.> , . ■ -\ ■ ■ • . 

INTERESTS - PerferencesVfor certai n typ^s bf work activities or ;experiences, w 
■I .. Situations involving a, preference .fpr 'activi ties with things and . , 
^ '/ objects.' .'^-^ "' - -y-; ■. ^ . 

2.. Situati'br\s* involving a. pr^eference for activities that are nonscj^al irr 
. * nature, and are carried'on iri relation to processes, machines, and: 
^.techniques'. . • ' 

' 3. ; Situations involving a preference for activities resulting in tangible', 
• productive sa'tisfactipn,. - ^- . ' ^ ^ 

TE^IPERAMENTS --"Work situation adjustments required. 

,.: ■ ■ .. . . V.-- ■ . . \ ■ . • ■ ,• ■ 

.!• /Situations involving the eval uation (arrivingVat-'general i zaticns , judgments, 
or decisions ) ' o'f information agai nst; sensory err judgmental cri teria • 

2. Situations- invplving the evaluation (arriving at generalizations, judgments, 
or decisions) of informatipn J ' ^ 



PHYSICAll DEMANDS - Physical demand^activities requiredh:o perform job taslcs 

L - Light Work - lifting 20^bs. maximum with frequent,! i fting and/or 
carrying of objects weighing up to 10 lbs. Even though the weight li-f ted, 
may be only, a negligible amount, a job is- in this category when it requires 
walkina or standing to, a significant 'degree, or when it involviss sitting 
most oirthe time with a degree of pushing and pulling of arm*and/or 
leg controls. 



■ M-Medium Work : Lifting 50 lbs, maxirnum with frequent lifting and/or carrying 
of objects weighing up to 25 lbs, . ; , ^ V / . • 

H- Heavy Work: Lifting TOO lbs. m^aximum with frequent lil'ting and/or carrying 
of objacts'-weighing -up to' SO^lbs. 

.CI imbing anjd/6r Balancing : • , 

(1) ' Glimbing: ascending or descendinig ladders, stairs, scaffolding^ ramps, 
poles, ropes, ancf^the like, using the feet and legs. and/or hands and armj?. 

(2) Balancing: Maintaining body equilibrium to prevent falling when walking,-, 
standing, crouching, or running on narrow, slippery, or erratically moving ' 
•surfaces; or maintaining body equilbrium when performing gymnastic feats. , 

■ ^ . ^ ■ ■ ■ -19- y ' 



PHYSICAL DEMANDS. Co n't. .. ^ . 

. STOOPING, KNEELING. CROUCHING, AND/OR CRAWLING ; „ . 

. (1)^ Stooping: Bjending the body downward' and.. forward by bending the spine at : 
: the^WcCist; ■ ;/ • ^ . 

(2) ' Kneel ing : ; Bending, the legs at the knees to ''cqme to rest on .the knee or 
■'.'Icnees.. • "• ■ ,•/ ^ : ■ ■ " ' .' , . \\ ' ^ 

(3) Crouching : . 'Bending the body downward and famrd by 'pending Ihe legs and 
spin^.. ■ .;■ ^ • ■ ' ■ ;/>?^ " ■ . 

(4) Crawling: Moving about on the hands and. kness or hands and' feet. • 
• REACHING, HANDLING, FINGERING, AND/OR FEEUN6 : . V ■ 

(1) ^'Readhi.ng: Extending, the hands and arrnS in any rdi r6ctit)|i. 

(2) Handling: Seizing, holding, grasping, turning, or. otherwise working 
with the hand ; or hands^ (fingering not irtvplved)„ ■ . 

(.3) Fingering: .Picking, pinching, or otherwise working with the fingers 
Pf:imarily (rather than with the whole hand ar arm as In handling). 

(4) Feeling: Perceiving such attri butes . of objects and materials as - 
size, shape, temperature,' or texture, by means of receptors in the skin, 
particularly those of the finger tips. • :^ . 

SEEING: .' . 'X'. '-.'^. ^ ■- . 

" . ' ' • ■ '"V' "'^ ■ ' . ' r ■ ^- . . - . ■ ••■ » ' .■■ ■ 

Obtaining impressions through theeyes of the shape, size, distance , motion , 
color, or other characteristics of objects. The major visual functions are: 
(1) acuity, far and near, (2) depth perception, (3) field of vision. 
(4) accommodation (5) color vision. The functions are defined as follows: 

(1) Acuity, far - clarity of vision at 20 feet or more. , 
Acuity, near - clarity of vision- at,?0 inches or less. • : 

(2) .Depth perception - three dimensional vision, he ability to judge^distance . 
and space relationships so as to see objects where and as they actually are 

(See Page 4 a) ; ' . , - . ; .4 - 

WORKING CONDITIONS — Physical surrondings of a worker in a specific job* 



H/ PHYSICAL DEMANDS (Cbntinued ) * 

(3) Field of vision - the-area that cap be seen up and down or to the right 
or.Veftwht^e the eyes are^fixed on a given point," 
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RESEARCH AND DESIGN PROJECT. 
ELECTRONICS 



Program Curriculum Objective 

■/ ■ ■ y ■ .i , N/ '- , 

* Uppn completion of the two-year certificate program or the completion of the 
A..S. degree requirements, ; the student will be prepared for employment as an , 
electronics technician. 

.-Tbe.student must achieve knowledge and skills in.,basic electronics (principles ^ 
;^nd/appTications^^} He/she must be able ta analyze, design, construct rand/ ^ * 
igtrpubiTeshoot electronic ciy^cuits which are found in computers, ^icrowave^, V ; 
"^^Aiyivanid FM broadcast equipment. , - . ' ' • 

The student must be able to demonstrate knpwledge by passing comprehensive 
examinations at the end of each unit with a minimum proficiency of 705$. . 

The student must 'be able to complete the required laboratory experiments* and 
projects** successfully and submit an acceptable technical report for each 
of these tasks. These reports must demonstrate the student's comprehension ■ 
.of the entire procedure to the designated standards (technical report form) 
and the satisfaction of tiie instructor. . . ^ 



Operational Definitions: - 

* Experiments - a^ designed procedutre to demonstrate a phenomenon or concept, 

**Prpject - the construction of a complete system of components which 
demonstrate the principles learned in the course. 



/ 
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"T^SEARCH AND RESIGN PROJECT 
- ' ' . . ; ^ ELECTRONICS ' \ 

PerformanceRequirements . 

1. . The. program must provide the Ifearper with mastery skills in'the following 
.areas : . ■ . ' ' " ■ • . 

. a. DC/AC electricity ^ ^ \ ■ • / ' 

B." semiconductor devices ' . ; . ■\] 

c. puise and logic circuits ' . ; ^ / 

d. communications equipment ; ' 

2. Each course In the program will provide for lecture and lab hours, as 
described by the courses of study. ^ ^ • 

. 3. Curriculum program wiTl provide /necessary knowledge to obtain ^ license 
o^n entertainment electronics. 

4. The program must be structured to'allow the. student to complete 1:he 
curriculumr in four regular semesters . 

. 5.- It is recommended that the student do all f our ^ semesters in an .unbroken 
sequence since the rapid, change. in electronic technology requir.^s ■ 
continual updating of knowledge and skills.,,! • \ • 

6. In addition to the above requirements, the student will be required to. ' 
satisfy the foil ow'ing requirements >of the certificate program: /• 

a. Industrial £D'36, Safety ./ . * \ i'- 

b. Industri^il ED'51, Industrial Scienc^' / 

c. IndustriaT ED 11, Basic Electricity ; 
'd. Industrial ED 15, General Metals 

e. Engineering Technology 15, Computer Language ' ' 

7. In addition to requirements 1, 2, 3> 4, and 5, a student desiring an 
Associate of Arts Degree must satisfy the requirements for thts^ degree 

. as specified in the Coljege Catalogue. 

* a 



•r ■ ) 
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. " ' RESEARCH AND DESIGN" PROJECT ^ 

: Course Objective - ^ ■ ^ 

^ • , ^ ■■■^''^■^h'^"^^ ' ' ■ ■ ' ' * ■ • 

/UponcompTetion'of ERj/tL, RT SV, the" 'learner' must ^demonstrate knowledge'^^of ^ 
his/her ability ^to design and construct^ circuits using the concepts listed / 

■ ;K vOhmls '-Ua^ Law for 'aC and DC. . > « 

.v2;,^S^ie§-Parallel Circuits ' ' . \ 

• . 3/ 'Meteir', Motors j,,. Generators, and Batteries-^*^ ' " ' ■ ' 
;/ V : Magriet.ism and Magnetic units' , ; " " . / 
^^ 5. Reactiv55 Circuits and related math ^ 

.6. Serni conductors ' . . ' " ^ • 

^ He must demonstrate his . prof iciency by ^ 70% score on: wro'tten. te^ts , and the 
' circuits that he , constructs must operate at a level of -100%^'effectiveness* 
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RESEARCH AND DESIG^ f ROJECT ' \ ' . ■' ' 

' Electronics 52-52L \ ^ ^ » / * 

^ . CQurs.e Objective . ■/ » -V' 

'Upon cornpletion of 'Electrohic's .52-S2L;" the student will demonstrate ,^ 
knowledge of the following: , \ . ^ \ 

T. theory of semiconductors- ■ ^ • \ 

'2. ' design . principles of semiconductor circaits / / 

3. relationship between and ^f unction of transistor circuits 

These three areas of knowledge include the^ following:. 

'a. t^o layer diodfes ' 

. , b. four l^yer diades . \ . v 

c. junction transistors'- : : - ' 

d. .optoelectronic devices • ■ ^ • ' ' 

e. unijunction transistors ' ■ 

f. field efj'ect transistors - 

g. 'integratred , circuits 

The student will design, construct , . and analyze a minimum of''-25 circuits; 
which work with 100% effectiveness, and in this' process he/she will use all 

basic test equipment.. • . . 

/ • ..^ _ ■ ■ ■ . . • ■ . • .•■ • i ' ■ , 

A written technical Teport which meets the laboratory report standards will ... 
be submitted to the -(nistructor for grading. The instructor, wi.ll, use a grading 
system involving points as itemized on the report outline. A written test 
must be passed at 70% or better for each' circuit . 



RESEARCH AND DESIGN PROJECT 
ELECTRONICS • 



. : • ■ ■ / ■ • ER 53 . " : . ' • , : . ■ ; 

■ . ' Course ObQect-ive ^. ■ ■ ; 

Upon completion -of ER 53, the learner will demonstrate knowledge of Logic " 
Circuits, Latches, Clocks and Gate .interfajcing, Counter^., Shift. Registers ■ 
by designing and constructing these circuits and proying. the' pe#§0iifatt'ql'^'Of / 
each to the learner's satisfaction. A written technical report -whiW^m^^^ 
the laboratory \reportstandard5\win be submitted to the instructor for 
grading. Th^ H'n'structor will u^fe^a grade system involving points as itemized 
on the report outline. All -circuits will be. 100% operative and a written 
test must be passed at 70% or better for each circuit." ': ' 
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RESEARCI^ND DESIGN ' 
Project: MOBILITY . . 
STEPS OF CURRICULUFl ANALYSIS - 

: . " ■STEP:2 





Having DEFINED THE REQUIREMENTS OF THE EMPLOYER AND 
RESTATED" THE COLLEGE S PROGRAMS IN PERFORMANCE TERMS J THE 
TEAM NOW SEEKS TO IDENTIFY WHAT EACH STUDENT MUST BE ABLE 
TO know/feel/do IN ORDER TO ACHIEVE THOSE OBJECTIVES, EACH 
COURSE OBJECTIVE IS ANALYZED TO IDENTIFY THE COGNITIVE/ 
AFFECT I VE/PSYGHOMOTQR MASTERY EACH STUDENT MUST DEMONSTRATE 
TO SUCCEED. -.This ANALYSIS WILL PROVIDE THE TEAM WITH A 
•DETAILED ENOUGH DEFINITION OF WHAT IS REQUIRED OF EACH COURSE 
TO SPECIFICALLY PINPOINT WHERE THE PROBLEM AREAS REALLY ARE. 



A) Perform a Cognitive/Affective/Psychomotor Analysis 

OF EACH STATED COURSE objective TO DERIVE ALL HIGH- 
/ EST' LEVELS OF MASTERY REQUIRED FOR SUCCESSFUL COM- 
PLETION OF THE COURSE. V ' 

B) State THE CRITERIA of mastery for' each item identi- 
fied IN THE CoGNITIVE/AFsFECTIVE/PsYCHOMOTOR ANALYSIS. > 

. , 'These statements wouuJ include the method of evalua- 
tion and the level of, performance required OF THE 
STUDENT (How AND How Well) . This statement is nqi 
the exact test item that the student would encounter 
(Criterion Measure) . 

C) Assess each course to confirm that the sequencing of 

THE ITEMS OF MASTERY IS CORRECT ACCORDING TO THE TAX- 
ONOMIES; AND THAT THE COMBINED COURSES WILL PRODUCE 
THE MASTERY DEMANDED BY THE EMPLOYMENT REQUIREMENTS 

•., AND THE Program Curriculum Objective (vocational/ • 

OCCUPATIONAL COURSES only), 



Step 2 : 
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' RESEARCH AND DESIGN PROJECT 

' • ELECTRONICS ^ . 

: ' . SCOPE OF WORK 

f . , ■ ■ 

■.*<■■■ '■ 

' ■ ' • ' ' . , ■ ■■. ' ■> ' ■' ' • • 

SPECIAL NOTE : It was the concensus of the design 
team that the largest majority of problems encountered 
by electronics students occur as a direct result of their 
inability to master the concepts presented in Electronics- 
^ 51 Fundamentals of Electronics . c/ 

For this reason the team decided to focus all their 
attention on identifying and solving the problems in this - 
.''one critical course. All team'products from this point /on, 
therefore, will be specific to Electronics 51 - Fundamentals 
of Electronics. 



RESEARCH AND DESIGN PROJECf 
ELECTRONICS 



ELECTRONICS 51: FUNDAMENTALS OF ELECTRONICS 
Elements of Required Mastery 



Cognitive ; ^ 

a. Electricity """"^^ 

1^ Negative and positive\polarities ^ ' , 

2. Electrons and Protons in the Atom \ 

3. Structure of the Atom ' . 

4. The Coulomb Unitof Charge 

5. Jhe Volt Unit of Potential Difference ' 

6. Charge in Motion is 'Current , . ' ^ 

7. \ Resistance is Opposition to' Current 

8. The Closed Circuit 

9. Direct Current (DC)^ and Alternating Current (AC) 
10. Sources of Electricity ^ 

b. Ohms' Law 

1. The Current I = V/R ' 

2. The Voltage V ^ IR 

3. The Resistance R = V/I 

4. Practical Units 

5. Multiple and Submultiple Units 

6. Thj2 Linear Proportion between V andvl ^ , 

7. Power . v . , 

8. ' Power Dissipation M*n Resistance ^ 
9* Electric Shock 

■' ^ . ' ■ ■ ^ . - 

^c. Series Circuits a 

L Why I is the same in All Parts of a Series Circuit ' 

2. Total R Equals the Sum :of : All Series Resistances ' 

3. Series IR Voltage Drops 

4. The Sum of Series IR Drops Equals the Applied Vt 

5. Polarity of IR Voltage Drops • 

6. Polarities to Chasssis Ground :^ 
7., Total Power in a Series Circuit ^ 

8. Series-Aiding and Series-Opposing Voltages 

9. Analyzing Series Circuits * 

10. V Effect of an Open Circuit in'a Series Path 

d. Parallel Circuits 

1. The Applied Voltage Va is the Same across Parallel Branches 

2. Each Branch I Equals Va/R 

3. »The Main-Line It Equals the Sum of the Branch Currents 

4. Resistances in Parallel 

^ 5. Conductances in Parallel 

6. Total Power in Parallel Circuits 

7. Analyzing Parallel Circuits 

8. Effect of an Open Branch in Parallel Circuits ' . 
9> Effect of a Short Circuit across Parallel Brancftes 

>33'- 
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Re§(garch 'and Design Project^ Electronics 
, ER'51; Elements of Required Mastery (Continued) 



ev 



Ser/i 



Series-Parallel Circui 
1. Finding Rt for 
Resistance 
Resistance 
Resistance 



2. 
3. 

5. 
6. 
7. 
8. 
.9. 



s 

es-ParaMel Resistances 
Stringsf in Parallel ^ ^ 
Banks nn Series ^ 
Banks /and Strings in Series-Parallel 
Analyzing SeriesAParallel Circuits" 
Wheatstone Bridge 
Chassis-Ground jConnects 
Voltages Measured to Chassis Ground 
Opens and Shor/ts in Series-Parallel Circuits 



nd Current D?v id^rs 
Series Vol tade Dividers ,^ ^ 

Current Divider with Two Parallel Resistances ! 
Current rDivyision by Parallel Conductances 
Series Volyage Divider with Parallel Load Cyrren-t 
Design of a Loaded Voltage Divider 



Voltage Dividers 
1. 
Z. 
3. 
4. 
5. 



Direct-Current 



2. 
3. 
4. 
5. 
.6. 
7. 

9. 
10. 
11. 



Meters^- 
Meter 

of Current 



ir Universal Shunt 



Moving;-Coi 
Measuremenii 
Meter Shunts 
The Ayrton 
Voltmeters 

^Loading Ef feist of a Voltmeter 
Ohmmeters 
Multimeters 
Digital Met ers\ 
Meter Applicatlyons 

Chegjcing Continuity with the Ohmmeter 



h. Kirchoff ^s Laws 

1. Kirchoff 's Curren^ Law 

2. Kirchoff Voltagd Law 
' 3v Method of Branch Currents 

4. Node-Voltage Analyses 
' 5. Method of Mesh Currents 

f . Network Theorems 

1. sUparposition 

2. Thevenin's Theorem 
' 3. Theveninizing a Circuit\wTth Two Voltages Sources 

4. Theveninizing a Bridge /Circuit 

5. ;. Norton's Theorem 

6. ' Thevenin-Norton Conversions 
. 7. Conversion -Of Voltage and\Current Sources 

8. \ Millman's Theorem 

9. T and ir Networks . 

j. Conductors and Insulators ', 
- 1. Function of the Conductor 
• 2. -Standard Wire Gage Sizes 
3". Types of Wire Conductors 
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Research and DesigiT Project,' Electronics 

ER 51; Elements of Required Mastery (Continued) 



4. Printed Wiring - * 

.5. Switches 

6. Fuses'' 

7. Pilot Lamps 

8. Wire Resistance. 

9. Temperature Coefficient of Resistance 

10. Ion Current in Liquids and Gases 

11. Electrons and Hole Charges in Semiconductors 

12. Insulators / 

k. Resistors . 

1. Resistor Types i 
\2. Variable Resistors 

3. Potentiometers' and Theostats . 
4; Resistor Co-lor Coding 

5/ Power Rating of Resistors:^ C 

6. Choosing a Resistor for a Circuit ^' 

7. Series and Parallel Combinations of Resistors 

8. Resistor Troubles \ 

1. Batteries' \ * 

1. Functions of Batteries 

2. The Voltaic Cell 

r 3> Carbon-Zinc Dry Celf vV 

4. Series, and Parallel Cells 

5. Lead-Acid Wet Cell 

.6. Types of Electromotive Cells 

7. Internal Resistance of a Generator ■ 

8. ' Matching a Load Resistance to the Generator 

m. .Magnetism 

Iv The Magnetic Field 

2. Magnetic Flux 

3. Flux Density a ^ ^ 

4. Induction by the Magnetic Field 

5. Air Gap of a Magnet 

6v Types of Magnets ' v 
, 7. ' Ferrites 
.5. .Magnetic Shielding 
. 9. The Hall -Effect 

n/ Magnetic Units 

1." /Ampere-turns (NI) 
a^-field Intensity (H)v 
y^3... Permeability (/>^) 

4. B-H Magnetization Curve ' 

5. Magnetic Hysteresis 

. 6. Ohm's Law for Magnetic! Circuits \ , . 

7. Relations between Magnetic Units / '/^-^^I J^ 

8. Comparison of Magnetic, and' Electric Fields '' 

0. Electromagnetic Induction 

!• Magnetic Field around an Electrical Current ■ 

2* Magnetic Polarity of a Coil ^, 

3, Motor Action between Two Magnetic Fields 



Research and Design Pro jec\t, Electronics 
ER'51: ETem6nts of Required Mastery (Continued 



- ' 4. Induced Current 

5. ' Lenz^ Law 

6. Generating an Induced Voltage 

7. Faraday's Law of Induced Voltage 

p. Alternating Voltcige arid\Current 

1. Alternating-Voltage \Generator 
The Sine Wave 

.3. Alternating Current 

4. j Volt^age arid Current Valves for a Sine Wave 
V 5.1 Freqiiency . 

6} Period 

7. Wavelength 

8. Phase Angle 

9. The Time Factor in Freqiliency and Phase 

10. 'AC Circuits with Resistance * 

11. Nonsinusoidal AC Waveforais 

12. Harmonic Fnequertcies 

q. The 60-Hz AC Power Line 
; l. V Advantages of 120-V 6O-H2 /\C Power 

2. Motors and Generators f 
* . 3. Fluorescent Lighting ^ 

4,. Residential Wiring 

5. Three-Phase Power 

r. Inductance 

1, Induction by Alternating. Current 

2, Self-inductance 

3, Self-induced Voltage ' 

') 4. How ^1 Opposes^ a Change In Current^ 

5. Mutual Inductance / \ 

' - 6% Transformers: \ ' v 

7. Core^osses 

. 8. Types of Cores ' 

9. 'Variable" Inductance \ 

10/ Inductances in Series or Parallel 

IL Stray Inductance , * 

12a Energy in Magnetic Field of Inductance" 

13. troubles in Coils / 

s. Inductive Reactance' ' / 

1. : How Xi Reduces the Amount of I - , 

. 2: Xl'= 2.TrfL " 

'3. Series or Parallel Inductive Reactances 
.4. ; Ohm's Law Applied to Xl - 
3$., Applications of .Xl for Different. Frequencies 
: -6. Waveshape, of Vl; Induced by Sine-Wave Current 

t. Inductive Circuits ' ^ ^ ' * 

1. 'S1n?-Wave fj^ lag5 vl by 90** v 

2. ; X'L and R in- Series , 
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Research' and Design Project, Electronics 

ER '51': Elements of Required Mastery (Continued) 

: - 3. Impedance (Z) . . V 

; : Xl and.R in Parallel ' ' 

.5; Q of a. Coil 

; 6. AF and RF Chokes • n-t • 

7. The General Case of Inductive Voltage - ^^> 
, ,8. Calculating the L/R Time Constant 

^ u. Capiicitance : ' • . 

■ ' 1. How Charge Is ^Stored in 'the 'Dielectric 

Z.' Charging and bischarging a. Capacitor- - ^ 

3. The Farad Unit of Capacitance V ^ ^ 

4. Typical , Capacitors 

5*. Capacitor Color Coding ' . , ' . ^ 

6. Parallel Capacitances , ' . ' " . ^ > 

. Series Capacitances ^ ^ - 

8. Stray Capacitive and Inductive Effects V 
9> Energy in Electrostatic Field of Capaclt^ince 

lO, Troubles in Capacitors ' - . - 

v. Capacitive Reactance \ ' - . . - ^ 

1. /Alternating Current in a Capacitive Circuit v , 

^ • 2. Xc = .i/(2ir fc) ; ' V ^ r.^..^, 

3. Series or Parallel CapacitivqRaactances ». 

'4. bhm's 'Law :Applied to.X^^ - 'y'-'^'^!^' 

'5. Applications of Capacitive Reactance . 

^ 6. Sine Wave Xha^ge jand^-Piicharge Current i '"^ ^ . ; ^ " 

l*w. Capacitive Circuits ^ ^. * • . 

> ; • 1. Sine-Wave Lags Vic^^'by 90*^ •. . " - 

. ; '2. Xc and R in Series ; — . ^ . ^ - ' 

•"'-■i 3.,; .'and"' R' in; ParalleV • 'V .. .'■■v"; f"v'';- ' 

r * v4. /RF and AF Cdupl ing-^Capacitors ^^^^ . ' . ^ • • ' ^ 
: 5. . ^Capaci^ Voltage Dividers ' . • \ : - \ 

The General Case of Capacitive Current i^X > 
;> .Zr vCalculating ±he RG Time\Cons1:ant ; \ , . ^ ' 



.1- 



^x. RC and' 1/R-Time Constants . ^ 

v.li Response of Resistance Alone ■ vvl. v , 

2,' L/R Ti^e Constant ' ' • ; : ^ ' ' 

'"3, . ' High Vol tage Produced by Opening RL Circuft "^m^^^^^^ ■ 

. -4. RC Time Constant ' ' ^ 

■ 5. RC Charge and Discharge Curves • m ; 

, 6, . High Current Produced by Short-circuiting RC Circuit 

7. RC Waveshapes / . 

8. Long and Short Time' Constants .V ' ^ 
9/ Charge and Discharge with Short RC Time Constant 

. 10. Long Time Constant for RC Coupling Circuit 

IL Universal Time Constant Graph ; / _ 

12;:. Comparison of Reactance, and Time Cohstah 

y. Alternat ing- Current Circuits 

,1. .AC Circuits with Resistance but No Reactance 
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ftesearchfand Design Project, Electronic^ 
ER 51; -Elements of Required Mastery (cintlnued). 

2. Circuits with Xl Alone . 

3. Circuits with Xc Alone 

. 4. Opposite Reactances Cancel . / 

&• Series Reactance and Resistance 

6. ' Parallel Reactance and^Resi stance 

7. Series-Parallel ReactarTce and Res'istartce ^ 

8. Real Pow^r 

- 9. AC Meters - < — - 

10. Wattmeters . \ ".. 

11. Summary of Types of Ohms in AC Circdits 

12. ^ Summary of Types of Phasors in AC Circuits 

z.f Complex Numbers for AC Circuits ^ 

1. Positive and Negative Numbers i 

2. The i Operator . 

3. Definition of a Complex Number 

4. ; How Complex Numbers Ar6 Applied to AC Circuits 

5. Impedance in Complex Form 

6. Operations witn Complex Numbers 

7. Magnitude and Angle of a Complex Number 

8. . Polar [^orm of Complex Number's " / 

'9. Converting Polar to' Rectangular Form r : - 

10. Complex Numbers in Series AC. Circuits v 

11. Complex Numbers in Parallel AC Circuits;; / 
12,. Combining Two Complex Branch Impedances ; . 

13. Combining Comples Branch Currents - 

,14. Parallel Circuit with Three Complex Branches 

aa\ Resonance 

1. The Resonance Effect ^ , 
2. . Series. Resonance^' ■ ■ ■.■ '' > . ■. ■ /./ vV -v 

- - . 4.. :The Resonant Frequency f ^ = 1/(27^/LC) - 

5. Q Magnification^-Factor of Resonant Circuit ^ 

6. Bandwidth vof Resonant Circuit 
r"^ 7. Tuning V 

. 8. Mistuning 

'9. ^Analysis of Parallel Resonant'CircuiJ;s" . 
10. Damping of Parallel Resonant. Circuits . 
.11. Choosing L and C" f or a Resonant Circuit 

bb. Filters; ^ ' ^ 1 

1. Examples of Filtering '| 

. 2. Direct. Current Combined with Alternating\Curr^ 

•3. Transformer Coupling /'-^ 

: 4. Capacitive Coupling 

/ 5. Bypass Capacitors r 

6. Filter Circuits : • C-''^^ 

7. LoW-p ass Filters 

• 8. High-pass Filters; ' 
S*'. Resonant Filters 
10. Interference Filters 



search and Design Project, Electronics 

■ 51: Elements of Required Mastery (Conti ni/ed) 



c. Vacuum Tubes 

1. : Rectifiers, Amplifiers, and Oscillators 

2. ' Construction of Tubes - 
. 3. Diodes . 

, 4. Plate Current - : 
5. Diode Rectifier Circuit 
6^; TrTodes 

1. How a Triode Amplifies the. Control-Grid Voltag 

8. Triode. Char.acteristics 

9. Tube Parameters * 

10. Jetirodes 

11. Pentodes v. / 

12. * : Tube Types ' 

la. The Cathode-Ray Tube (CRT) : ' 

14. . Troubles in Vacuum 'Tubes • 

d. Semiconductor Diodes and. Transistors 

1. Types of Semiconductor Devices / 

2. " Characteristics Semiconductors ^ 

3. fi-type and P-type Doping 

4. Current in Semiconductors 

5. The PN Junction. 

- . 6. Diode Rectifier Circuits g. 

, 7. Transistors 

;:/8* Transistor 

■ ;^9.v The CE Arnplifier Circu^ - 

. 10. Co lleictor Characteristic Curves 

, 11. Load-line Analysis \ 

12. Bias Stabilization 

f 13. .Field-^Effect^^ : 

.14. Silicon Controlled Rectifier (SCR) 

15. Types of Transistors 

16. Special -Purpose Diodes . . 
* 17. Irans is tor Troubles . 



■ RESEARCH AND DESIGN^ - 
^ Project:- MOBILITY ■ 
STEPS OF CURRICULUM ANALYSIS 
STEP 3 



Using THEIR COMPLETED Cognitive/Affective/Psychomotor 

ANALYSIS AND CHARACTERISTICS OF THE TARGET STUDENTS FROM 
THE NEED ASSESSMENT AND THEIR PAST EXPERIENCE. THE TEAM 
ASSESSES EACH ELEMENT OF REQUIRED MASTERY TO IDENTIFY 



where the students are encountering problems, 
identify non-content related problem areas: 

Having, pinpointed an area/- it is further 
identify what factors are contributing to the 

THE PROBLEM. ThE:SE WILL BE THE PROBLEMS THAT 
FOCUS THE REST OF TH^IR EFFORTS ON SOLVING. Z 



I HEY ALSO. 



ANALYSED TO 
CREATION OF 
THE TEAM WILL 



Detailed instructions provided/ jo the team forvStep 3. 

A) 'Identify thos€ item^ of mastery required in each- 

COURSE which represent PROBLEM AREAS ■ FOR THE DIS- 
ADVANTAGED student; I.E./ REQUIRED PROFICIENCY 
LEVELS NOT BEING ATTAINED. , - - 

B) Diagnose/Identify THE nature of THe^roblem areas 

AND THEIR .PERCEIVED . CAUSESr FOR PERFORMANCE DEFI- 
CIENCIES IN TERMS OF 1) STUDENT RELATED AND 2) 
.CURRICULUM/eOURSE RELATED CAUSES. 



C) Prioritize the identified problem areas according 

To THEIR CRITICALITY FOR /CONTINUING SUCCESS BY THE 
DISADVANTAGED STUDENT. . ^ 
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CORRIGAIS ASSOCIATES 



P.O, BOX S089, ANAHEIM, CALIFORNIA 92804 - (714) 539-4359 

'research and design project . . ^ 

*' Identificatioh of Problem Areas ' ' ' 

Instructions For The Completion of Overall Step 3 3 ' ' 

Operation al Definition \ ' V :V 

Problem Area for the Disadvantaged Student: those, areas in the ''currier 
which consistently present problems to disadvantaged students as a'grbupV 
rather than to a single individual » which cause any of the following: ^ ; - * 

a. failure to achieve required mastery proficiency for course/burrtculum- # 

b. difficulty in achieving one or more mastery skills or a continuum'of 
■ skills in a coi^rse, 

. c. .inability to complete course or curriculum (drop|'i'out) 

^ d. the requirement for ins.tructiqnal support beyond that normally pro- 
vided for students. ^ ' 

■ . . . \. ■ . • • 

■ • • ■ . ■ " . ■ ■ - ■ « ' ■■ ', . .'*■'•'' 

Steps To BiB Performed ' ^; . ' 

1 Compare course mastery skills with Job >Entry requirement's In v . 

'■Cognitive/Psychomotor/Affective domains.. . 

List job entry requirements not- presently taught in courses. 

.V' - : ■■■ ■ ■ . ■ ■ .■ ^'M.^'"-- 

2. Assess each mastery item '^ta ted for the course and identify any 
mastery skill within which disadvantaged students encounter academic 
or content problems in the three domains/ per the operational defihi- 

^ ' tion, and personal experience. ^ ^ / ^ - 

Note: i If disadvantaged students drop out, 6f curriiculam during or 

following the basic course, and heretofore have not eriroTled: :v;: > 
in higher courses, in analyzing tKe higher level courses, 
v; . . identify those areas which do pre$ent problems to normal ' 

students. Ratio nale : If nornial students have problem areas , 
it can be anticipated that disadvantaged student Who-remain 

in the program wf 11 encounter' sirpilar or worse probTems.^^ , * 

■ . • ■■ • ' ■■■ '* • " ■ • * . • ■ • 

Divide a page into three coluriins:. . In the left column, lis^t-^the , ^ 

identified probt&m areas in m^ Skills. • . " ' ' 

3. piagnose/rd|otify the nature of; the problem. areas and their per- 
ceived causl| in terms of critical incidents, personal experience 
or existing (lata as related to student related causes or^instruc-. 

■ : tijonal/learning related prQblems. : (See th6v#ol lowing for-^^ v 

a. Student r el ated causes : List these |n center column. of page next 

. ■,■ to mastery problem< identified in left \ . * 
• ' column... • . • 



U^seorch and Design Project. 

Identification of Problem Areas (Continued) 



Examples; 



1. Lack of prerequisite skills required of the ma^.tery skill. 
(Specify exact skil Is. ) :. j 

Inab/l i ty to cope with t^e reading requirements. (Specify 
student /[evejl of readingj^or required level . ) ' / • 

3. Personal ity or 'emotional tact(!)rs. : (Cite as rel ated to 
curriculum, or specific incidents. ) :^ ; 

4. Cultural differences. (Cite as related^^.to 'curriculum or 
skil 1 mastery. ) ; 



5. Cannot transfer knowledge* learned in "lecture" to applica- 
: tion/psychomotor. (Specify exact nature of failure.) 

6. Cannot master cognitive criteria but learns in the Tab 

* with or^mr^tructions. 

^ ■ ■ ■ ■■ • . ■ \ ' ' 

.<x ■ ■ • ♦ 

■ ^ . 7. Cannot relate "lab" experiences to classroom theory or* 
- principlesV 

8. Any others you mt,ght cite. 

b- Instructional rela ted caUses't'^List these in the right' column 



'^PP?^^*^ mastery problem. 



^s: 



1. Learning steps too large for student. . y 

2. Materials (quantity or level ) used are beyond abilities cff 
students. 

3. Methods of instruction do not match learning styles of 
students. ^ v 

4. Failure to build continuum of levels according to taxonomies. 
I.e. , jumping from recall to application , pr requinng students / 
to analyze Without lead-up learning in comprehension ;and transfer 
to appl ication, etc. 

5. lack of facilities/equipment. . 

6; no special services to be responsiv.e to specific needs of 
group of learners or individuals • - 

Z.^ any others you might, identify. 
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Research and Design Project 
Identific ation o f P^roblejn Areas (Continued) 

^ 4, Identify arfy additional problem areas you knpw to oxi$t which are not 
ti<Jd directly to an academic mastery skill* i.e., sociological, 
cultural, emotional, etc. 

, These might act as cues ^which wi 11 lead to the identification of 
areas 'in the curriculum requiring modification gr expansion^ or'to 
•services which can be provided such learners through^cbunsel ing/ 
guidance, etc. : - > " 

List problem areaisVin this c^itegory.. V • / ... 

5. Prioritize problem areas: The points of reference for this step are 
the three lists that you have p/^oduced 

..--dob Entry Requirements not presently taught in . courses ■ 
--Academic Or content problem areas fon mastery in courses 
. --Additional problem areas in nOri-academic ca-tegory 

a. /As a. first step, inspect ^feach i tern -on each 1-ist and» through 
contufrenjce by committee members v determine whether th^ item 
would be grouped under the following categt)riii^^^^^^^^^ 

T. Problems 'which can be handled within the instructional pro- 
. gram fd;r which. you are responsible / ^ ' 

2- Problems which are Academical ly oriented, but not part of your 
normal courses; biit related to other disciplines 

3* Problem areas for which special services jnight b^ provided 
outside of the instructional program. 

«^^s you, are performing this analysis, stVrt separate list of 
^ problem areas recommended for handling: by other discipl ines of 
instruction or for- special services . ^ j .^ 

b. For those problem areas which are i^ithin yoj^r .instructional 
programs or mastery* ski 1 Is in the courses\'feach concurrence by ... 
committee members as to the 'priority order in which problem 
areas should be sol ved, considering, the fol lowing factors;;' ' 

1. Criticality of the problem mastery skills to ■ continuing- ' 
^or following^lcills; in the course^V 

2. How failure to master a particular skill contributes to dVer- 
all achievement of course objective and criteria - 

3. Criticality of mastery of cognitive content before tfaWsfer 
;,to application or psychomotor . . 



■ •; Research and Design Project: - , ' : ; ' . " • 

.: ' Udentif jca.tioyt of Problem Ari5as '(ContinUQd) . . - : v..; • . 

• ' 4. How nmste ry of problem areas in the basic course. carri^e^^ . 

, / hf^her Igvel c.o^^^^^ ( i . e. wil l: achfey^meht; in the bas ic course ' 

. . • reduce problems- ^^^^^^ problems 

in higheir couy5es r^eln^^^ content ir) those courses?) 

' '• . "■ '>■;.'• v. ■ '- ■ ^' ••■ ■ 

' : 5. Importance, of success in- ma^^^^^^^ 

■ skjlls^ ^ problem areas in the affective ^xiomai.n ^ 

On the. list of problem' areas for mastery in CO number .tW i terns in 




IDENTIFICATION , OF. PROBLEM AREAS AND SOURCE! OF PROBLEl 



Problem Areas for 
Students 



Sources of Problems 



Student Related Causes 



Instructional ly Related Causes 



Sociological/Cultural Ca'u'seV ,' 



1^ 
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Major General Problems 



RESEARCH AND DESIGN PROJECT 
ELECTRONICS 



I 

■fi 
I 



Problem Area for Student 
Job Entry Discrepancies: 

1. Lo?m verbally but do not 
practice. ' .; '; 

2. Troubleshooting weak (cannot 
.duplicate all equipment)*'' 

3. Learn processes (knowledge but 
doiiot practice); not feasible - 

^ because of equipment required,^ 



Student Related Causes' 



Instructional Learning Causes 



I Inability to read/cofnpreherid. , I, Suggestion: What Is electronics? 

^ , First day- film. ^: ; 

2. Inability to perform, simple , 
arithmetic throogh fraction, . ■ 
decimal, ■ 

3. Inability to visualize abstract: • 

ex., electrons flowing; doing " . ' . 

, work (functions of what goes " ^ 
on In circuit),*' 

4. Inability to write up experl- 
ments, terminology, sentences, ; 
explanation. . , 

5» Inability to transfer from 
schematic to actual unit, 

- ■ ■ ■ / ' ■ .:, ^ .■■ .■: . 

6» Identification of symbols which 

. identify parts, (first unit).. . , c 

7., Organizing themselves in orderly ; ■ 
manner to do work, homework, solve - ; 

problems:. 



Sociological/Cultural Causes 



1. Control notes-finding 
, that they are on their 



Affective: 



Some taken care. of in cd|ses, but will 
be analyzed again from. viewpoint of 
dteadvantaged learner. . . 
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Problem Area for Student . 

* A. ElectricUy ■ , 

I Visualization of atomic 
. ' structure. 



2. Termipology 



RESEARCH m DESIGN PROJECT 
■ ELECTRONICS f • 



Student Related Causes 



l Inability to visualize what 
cannot be seen; iniagination; 
CQnceptualization. 

2. Reading (phonics); pronuncia- 
tion; meaning (concept). 



Instructional Learning Causes 



Sociological/Cultural Causes 



1. Time required to set up d'eoionstra- 
. tlon vs. time of Instruction makes 

the use of deoionstrati,ons llmiteci. 

2. Student is not checked out on' ^ , . 
u'rrai'ncldgy to liiake sure that 'he/she 

. ^mwr.'ii the word. Teacher assumes 
student "knows" the word when he has _ 
. seen it .and heard it. 



B. Ohm's Law 

.1. Hove from electricity's 
theory (a) to quantitative 
representations. 

■ ■ ■ -'t . 

, 2. Hanipolation of formula,. 
« = IR.. 

3. Units - Practical - Amp, 
. . . Volt, Ohm 



'4.' Sub-multiple units, I.e., 
units less than 1 nillia 
iiiicroplco-9, nano"' . 



1. Student Incurs problems in 
■basic math, 



2'. Student can't work a simple 
, equation to soilve for one unknown. 

3. StudentfTonH understand .these 
terms (vocabulary). ; ' 

4. , Students can't conceptualize 
extremely small numbers. 
Students have not had experience 
with exponents. 



5. Students cannot solve problems , ;5. Students:.don't know how to use'a 5. Students have different kinds of 
with' calculators., ' calculator. , ' calculators.:- 



5. Students cannot afford ' 
more expensive calculat- 
ors or can't provide 



Mote: The letter designations coi'relate to the Outline of Mastery. ^ Only thosefareas representrt^ analysis. 
Those included were given the letter designation that! corresponds > the Outline of Mastery. 
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Research and Design Project, Electronics (EL 51) - . 
. Ident'lficatio'n of Problem Areas am) Sources of Problejs (C6nt1nued) 



Problem' Area' for .Student. 



Student Related Causes 



Instructional Learning Causes 



' 6. . Vocabulary (See A12) - 
' C.» Series ,Ci>"Cuit 



■.\- 

A 



• 1. ., Understanding' 0^ relationships 1. Students can't see relatioliships. 
between Voltage, resistance, Students lack fundamental 



•current (voltage^ropsK ' 

2. Polarity: ,+'a!id> (iJsitive 
and negative); something'is 
positive only in the sense 
that 'something is negative ' 

. to it. ':" ■ 



ptiysicaf concepts,' 



\ 



3. Schematic diagrw - symbols. 3.' Cannot recognize various sections 

of a complete.schematic. Students 



have problems rjeading text, 
schematic examples. ' 



E. Series - Parallel 



1. Trouble with manipulation' of ' 1. Cannot manipulate or comprehend 
. reciprocals and parallel , i reciprocals. ■ 

fopla, • ; / V , 

2. : Problem visualizing parallel ,2. Cannot separate^series from . 
: : circuits when mixed in with parallel, 

-, ,;' serfes.circuits;'' ,. ' , 



''i ' 



Socioloqical/Cultura] Causes . 

; good batteries. Students' 
are reluctant to use 
simple decimal place • 

• counting with fingers. 
They think it is child- 
ish. . ., , ■ 



1, Limited background, 
(experience) makes 
instructional analogies, 
useless. • > 
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ideiitlflcatlo!)' of 'Problem Areas and Sources of'ProbleiBS (Continyed) , ■ . ;• ■ 

Probleai Area for Student ' Student Related Causes ' ■ ' instructional Related Causes ' ' . SocioloiUal/CuU^Jra] Causes 

InabiHty to visualize 
two or more variables. 



1 w tt n w fv.nm cn.w - , 3. InabiHty to vIsuallzB 

3., Wage drops from se ies , ■ ,J>rp «ariahi«. • 

along with concepts of 



parallel current dividing. 

1, '/I. Superposition- reiiulres a . 1. Inability to keep adequate ■ 1. Instructor does not have tte^^ 

■ 'larce number of simple steps ' ^ records of problem solution. work, Individually with student . 

■ but requires organiied , ' ' ' ; : Instructor Is [ojje tojeac the 

■ Jteraized recording to ob- ■ .: ; Algebraic addition?, +. and - simplest way w ich ? not t 

tain solution. ■ best, most efficient way. Student's 

: ': . Volunie of bookkeeping, re- ' ■ ■ math limitations' force instructor , 

■ / ; -••4 ■ . j qulres'tf high degree, of to avoid higher math procedure. 
■■■ ■ . . / .organization'. See. attached 

■ ■■■ ■ ■" '• ■ '.example. ' .: ■' . , ^'^ ■ 

• 9. Tatidlf network' • ? ' 9! Weakness in handling series 
; si parallel; see E above. 

. T = y IT r ^ ■ ; , . 

Werslon is not troublesome.- , .. 

Conversloli leading to series' . J,, -, , / ■ , 

parallel'.' ' 

J. , fcpndiictw and Insulators , . 

-I.;?.. 3. ^Terniinology (Bigger 1.:, 2., 3. Vocabulary acquisition. 
■ tli2 fflber, . the, smaller the , Dealinq with numbers relatjon- 



wire'l .. * ■ ships (bjgger/smallef). 



' ■ . 8., 9. Hire'resistance - Ohm's , 8., 9. Understanding new concepts. 
Law'agalri.' :• 
Resistances are so small. 
■ lew concept - resistance in, 

' '":~>'<»"e, ■ / ,;^' ■'. : ■ 

%, Resllstors/ ' ■ ■ ■ ' ' '.V ■' 

, 3. Patentiometer and Rheostats ■ %^ 
new terminology; idea. of .. ■ : 
variable resistance. 
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jcation of Problem Areas and Sources of Problems (Continued) 



Area. for Student 
ReciprocaV formula 



a) Rt 



Rl + R2. . 
Only for two resistors. 



b) R 



1 



Student Related Causes , 

7, Stij^erfts have nevef seen this 
kinds of an equation - stacked , 
fraction. They don't relate the 
1 to one volt. . 



InstructlonaV Related Causes 



R| ^ ft2 R3 .R4 
For more thart two resistors. 



Sociological/Cult'ural Causes 

7\ Students are frightened 

fay ijpw things;, they 
r, don't ask questions to 
}'■■ Clarify. . 



teries 

"Internal Resistance of the ' 
Generator" - Students gtt it 
when presented, but do not 
recall it when it comes up . . 
later on. They understand 
theory but do not apply 
knowledge in* lab. . 

Match Ing a Load Res istance, 
to the Generator, 

M. Iligiietism . 
Jen ts. need theory but not 
specifics. 

T^inolog yi ■' hysteresis, . 
iiablTity, magnetic induction, 
sity, ferrite, 

ctromagnetic Induction 

2., 4., 5. are the main 
points and 4 is the most 
important (Induced current) . 



Inability to recognize the 
problem when it occurs In lab. 



Not enough application practice. 
Application is not a regular factor. 



.8. See #7i 



8. See #7. 



Vocabulary skills, 
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. .jdentfficatjlin of Problem Areas . and So y rces of Problems (Continued) 



, Problem Area for Student 
P;' Alternating Voltage on Current 



V 



1. lerinlnology'. . 

tV }Qi\'\^ui and negative 
voltages. ■ • • ■ 

/-'Freijueil^cj! and time concept, 

I- Sine wave - pos ^and negative 
voltages; nothing 1s 
stationary, e.g,, peak, 
peak to peak, RHS, average 
(cQBstanf-rate of change- 
second derivative), ■' 



5;' New concepts coalesce at this ' Teri^lnology 
■ point; ' |- 



Stijdent 'Related; Cayse^'' 

Too.wti.to control at one tinier: 
conceptual overload. Students 
have dlff^iculty snitch tng from , 
tlie constancy of. earlier Informa- 
'tlon to the exte'ns.ivuarl3biHty. 
•All thlV'sw'fo contradict all 
tliey-have learned to this point; 
T(ii-s/1s the point where a lot of 
/marginal students drop byjhe 
wayside. ' ^, 



. a. vAlt6rnating--consta^ - 
; ^ . ■ changff , - , 

" ' 'vt). Site Have ;- a soiattering 
_ . . • ^'^^ .(jf.trigojiOfJietry •■. ■'- 

.\c; Alternating 

, " ■ ■ ■ d. . Frequency/Per iod 
(Reciprocals) 

' ' e. T.i.uf'factor" ;. 

: • Q. lnforiii4ti6nal--tJeed.(i((ly ■ 



Coocetits, 



iiiablHty to conceptyalize very 
hfgl) numbers: and very minute 
numbers » kilos, inlcro^. etc,. . , 



instnictional/learninq Related Causes^ SoclQlDglcal/Coltural Causes 



A lot of iriforfnation to absorbs 
This Is difficult for. even the 
best students/ 



; Student needs to have con* 
^fidence so., that he::can .env 
^ dyre'th1s,.p.eriod of con-\ 
\fiis1on. , ' 

' , . . . ^ : .1 



Research and Design Project, Electronics (EL 51) 

Identification of Problein Areas and SoyrcGS of Problefns.iContinued) 



I 

CJl 

(ji 



Problem Area for Student 

R; Inductance 

4, Opposing voltage (back EHF) 
' Double variables 

• 5, Mutual Inductance: Okay if 
they have understood previous 
. instruction on inductance, 

6. Tratisformers 

7. Core Losses 

• Hysterijsls . " 

L ZHtand R In Series 
.3;' liifpedance (?) 
4. and R in parallel .' 



Y. AC Circuits 



Student Related Causes 



1, Physics-concept, 



students have trouble with the 
textbook; , 

Requires another step higher in 
math requireinehts, 



Interpreting graphs is a 
*• problem and is not self 
evi'd^entv 

Culmination of many previous , 
.">:chapters, all applying at once., 
■ flodietimes boggles the student's 



Instructlonal/Learnlnq.'Related. Causes Sociological/Cultural Causes 



4. Instruction presupposes student's 
ability to comprehend principles . 
of physics. 



11., Instructor may assume graphic 
techniques are underst'^odi * 

Siinplicity of explanation in a step-byt 
. step manner is required. 



h .. Complex Hymbers for AC Circuits ' The problems are minimal for the , ■ : ' 

student who h^s reached this poinF|^ 
The j factor-deals with the time .in (he course. ' ' 

. difference' between voltage and , . 

current tn AC circuits. ' , ^ . ' 



Research aniOesIgn Project/ Elect^^^ 

'iHontiftcatton of Problem Areas and Sources of ProbJte (Continued) 



Problem Area for Student . ' 
aa'.; Resonance , - ^ 

".' principles: of statistics, e.g., 
standard deviations, bell shaped 

■ curve, etc. Student is merely . 
Introduced to these things; 

they really come into i 
■ . play .until the advanced '. 
courses:, ' ■.■ ;■ . 

bb. Filters ; ■., .' 

■ -.(See uiider aa.) 

cc: Vacuuii) tubes 

■.One day; of historical interest . 
■', only.' ' ■ 



Student Related Causes'. 



Instructional/Learnlnq Related Causes, Sodoloqlcal/Cultural Causes - 



" :\ 



I ■ I 



■ o 
ERIC 



' RESEARCH AND DeSiGN 

PROJECT! mi\M: 

STEPS OF CURRICULUM ANALYSIS 



Now THAT THE TEAM HAS PINPOINTED EXACTLY WHERE THE TARGET 
STUDENTS ARE ENOUNTERING PROBLEMS AND THE FACTORS CREATING THE 
PROBLEMS, THEY WILL TURN THEIR .ATTENTION TO SOLVING THOSE -PROB- 
LEMS... ■ ■ ■ ' .-.u ■ . ■ ■ 

Solving the problems will involve the selectjon or develop- 
ment, of NEW METHODS AND MEDIA OF INSTRUCTION, NEW -PROGRAMS AND 
NEW SERVICES, ALL TAILORED TO THE UNIQUE ^^EEDS OF THE tARGET 

LEARNERS. Before the team CAN.?fyiAKE these of decisions^ 

HOWEVER/ THEY MUST MORE SPECIFt^^ OF 
THE MASTERY REQUIRED AND THE^CfeeR ION OF^ EACH OF 

THE CONTENT PROBLEM AREAS* -tH^rsiiWrLL GIVE THE^I ALL THE DATA THEY 
REQUIRE TO BE SURE^ THE CHANGES^ THeY RECOMMEND WILL BOTH -GIVE EACH' 
STUDENT The skills/ KNOWLEDGES/ATTITUDES REQUIRED FQR EMPLOYMENT 
AND BE RESPONSIVE TO THE LEARNERS ' NEEDS. 'HE flETHODS/liED lA REC- 
OMMENDATIONS IDENTIFIED AT THIS STEP WILL BE COMBINED WfTJjl THE 
RECOMMENDATIONS THAT WILL COME FROM StEP.'S. 1N COMBINATION THEY 
WILL CONSTITUTE THE TEATTS^SOLUTlONS JO THE PRQBI^EMS IDENTIFIED. 



Detailed instructions provided t6 th£.>team- for -S 

A) :Restate the priority problem areas as Terminal Per- 
formance Objectives.:. V;^ . : ° 

. B) Der ive Cr iter ion 1^easur|s j^^^^^ each Term i'nal Perform^ 
: aNce Object I VET, : \ 

•C)^ Analyze THE Learning Requirements to/Ach 
; ; Objective. ; ^ V \ • . ■ 

D) ^ORGANIZE THE LEARNING steps, : ; ' ' 

D ; AnA^^^^^^^ f-lETHODS;, and. I^^ 



ieve'-each 



COmiGAN ASSOCIATES 



. P.O. BOX 5089, ANAHEIM, CALIFORNIA 92804 - (714) 5394^^^ 

• . . - - RESEARCH AND DESIGN PROJECT ^ ' V;. " ' , 

V • Development of Mastery Sk 1 1 Is identified ais >jr for ity. Problem Areas ' 
Instructi ons For jiie Coroletion of -{)veralV'^ ■ ' ^ ^ 
As a result of the identification of problem areas for dlsa'Svantaged 

\>V;%^^^T^^ in the mastery skills for each course, the faculty analysts will have 
made decisions as to the following: 
V. / 1. Those problems which can be'handled within the instructional/ 
■ ' 7.;: V ,> I'Ssi^'nlng environmen 

2. Thoise problems wliich should be ha^^^ - • -^^^ 

a., other subject^Anatter. special ists (example, re^ading, mat|i^;^others) ;> 
V; v> b. ,/ special support iS^ery ices (example, c^ : . . - ; i^^' 

V ■ - , /^psychologicaiv placement , etc. )• ^ ■ *^ " ' 
. Priorities for development wilVhave . been established; at;3:a^^^^^ 

The procedures listed below ar^thoi^ which will be performed by the 
: faculty to develop learning sequencres: and -solutions for learning problems 
which can b'e handled in the instructional/learning environment (#1 above). 
^^Other problems will be referred. to. appropriate groups. 

Throughout the procedure, itemized below, references wil 1 be made to 
) portions of the SAFE manual , Designing For Predictable Learner Success -- . 
" ' the manual used in rtheJ.training sessions. ;The f acuity. ; analyst m|ght reread - 
the referenced sections. for explanat^ion, examples\ pr^^^ ' 
SUGGESTJOM:. A more productive^ and eff icient use- of the faculty time ; ' 
■ might result in assigning/each member of the team a different problem 

mastery skill for developmentv applying the following steps. Group concurrence 
might be reiached in the indivjdual products, periodicallyV In this manner 
' ' several products might be dev^elope^ it would take the group 

/ to produce one. ■ ' . v ' • ; . ' . 

, Reference : SAFE manual., pages 161-178, VDeriving'and Stating 

> , ; ..• Terminal. Peirformance Objectives (T. P. O's)*'' AT 

"Criteria for "^^6; Writing and of Performance Objectiyes.-', 

Refer-to the statementis in. the course mastery analysis, (cognitive/ V 
;% P^ychombtor/af f ect i ve) Add the el emehts to thi s statement whi ch wi 11 y ; 

/Vin^H into a well stated learning objective, as specified in SA!^| manua^^^^^ 



Refer al so to the' cr i t^rioh measu^^^^^ identif ied in . the 'rrtastery .. 
; analysis fpr the evaluation pprtion^of the objectiveiV 

Write objective in left'^.cd^^ 
STEP 2, VzAAXft TpimLnal.Pz^^om^ MeoioAj^^.. • • 

>• :Reference : SAfE; manual;, page^^ . ; : ' - \ 

• ; If you. d i d not},3t at< cr measures . dgr i ng rpastery ski 1 1 

analysis, develop them, now Vfrom': the germinal Performance Objective 

Some groups already per^Porrned this step when identifying the^' ' ^•^^.0;• 
criterion measures' i'n.;*^^^^^ l eveTs;'\; • 
"and. specific test itemsj^v -. -^^^ ■ •^••v'm,:-' ''v. ^ /'X/ 

However, since yoa;;Hcrve :^ fur^ther analysis 'bf the^ rrtastery'r^^ 

sk i'l Is during ;problemi. •i'd^^^^ your ifight, have' :^erte^ ; ;^ • 

data or gained other insights regardi ng learning^ prof iciency. - It is , 
suggested, therefore, that you revie\^ the t'V'.e^ criter^ia to dgtermihe^ • 
the\ following: ; . < ' ; ■ ■ ^ 

. _ a. Whether the 0evel of proficiency ::i^^ acceptable or:;;shou Id 

I be ' increased:;^^^^^^ ' • - ^ 

.,: b. ; Whether t|ifev criterion measu , - 

measurement of achievement of the objective to indicate* mastery; 

c. : Whether the present method of evaluation is still suitable or 
/'whether alternate methods of evalu.^tion with the disardvantaged 

^ population might yield the data require4^;^^^^ c ' 

d. Whether additional items must be a,dded qr.^^e^^^^^ 
deleted or changed so that the; ev^l uation* instrument or activity* 
jrneasures al;l asipects of mastery. V : 

rour. e^ipertise an^ problem o'dentif ication analysis statements 

will be tlie basis for these judgnienti. , ^ ■ 

Jf changes are . required, ..make them -at thf§ Vpprntv f 'if ■■Si^' V 

In the sedond coTumn.-of Form 1-2, "Criterion Statement," list the 
conditions of evaluation; - ' . 

In the third column of Form 1-2,. write in' the items and instructions 
given to^ the student iti the testing condition. 

a. If questions on a.final 'exam are used for evaluation^ include 
. _ only those iteiTis "which measure this objective. ^^ ' 5 

A ■ ■ b/ If a unit: test is to be as^ tfie test might be stapTed to ' • ' ' ^ : 
" - the form. - : . . - . ' ' ■ 



c. 



. If eyaTu'at-tp perfor'iriance vOf psychomotor ski 1 Is or aic'tivi ties 
. ^ ■ ;^.list- the instructi-ons giyen the student-., ^ y^:' V 'r/ ' 

Reference :' -SAFE' manual . pages. 201-219/ Taxonomies Handout/ and ■ 
pages 145-146. - . . - 

■/^..UstngVporm d-Zx analyse the lead-up cpjttent (cognitive), skills-^ 
. (psychoynot^>-.) i ^ (affect iA/e|:-requjr^^ for achievement of ,^^he 

■ Thd'se groups:whO;,li^^dVcdiff^^ outlines for identifying J:" 
mastery"' ski lls^^'ll ha^^^ step. The' subtopics :0n the put- 
1 i nes ^ mtgh t ripresen t ■ 1 ead jcnowl edge/sk i 1 1 s HoweVer , ..ypii^ mi ght " 
determine ;>7hetker these should b'e expanded to give you all .the required " 
dat^vfQr- learnjii^ related- to the 'T.P.O„.;>v ■ ; ; /^V-MV^ 

..In doing .this analysis; the reference is the dig ad v an t aged • Vearh'^r . 
y\: ; K Identify, first „what J evjel in .the^itaxonomy.^i^^ 
■ , .. 21 ; 7\nalyse'/fronT; the^learher' s level* and -^from what; the learner 

fjeeds to' know " and do to 'bu i Ici:^ a-1 T.-eJ ements of mastery. ' 
. * Entry ^y^l,;rigfers. to what they have mastered from jrevi^i- -^^^^^ 
learning sequences or courses. ^ ^ ; j \ : 

3. -, Refer to the taxonomies to determine what lead-u[5. activities and 
levels! the learner must achieve on a continuum froni simple to complex:. . 
Remember "--do not leave out learning levels. 

\ --they must learn and practice the mastery level before, 
evaluation; i.e., if they mus;t analyse, do .not (^xpect 
. ; to give learning experience in reoa 11 ,.;Compreh^ 

v?nd- application arid then expect th^ They 
must also have learninig, experience in analysing or ^^'^^ 
. r-': -^l, must learn how to analyse. . ■ v - 

" The tolumns on Form J-2 will give you cues. 
■STB? 4. OhgdnA:,z^ LQ.Cin,yU 5tep4 /Sequence. 

^J. Reference : SAFE manual , pages '^77-299. ; ; ' . 

■ Using Form K-2, organize, the. learning requirements from the 
•■■ . Cognitive/Psychomqtbr/Affective Analysi (Form J-2, 3) into 

.. the actual learniihg.' step sequence^ the learner /will perform to. ' 
= achieve, the (Dbjective. ■ 



' . ■ . ■ ' ; ■ r > 

Wo^e: TliUi might bo. Mx the.: oAdo/i ijoa 6tatzd in tkt,:maJiy6AJb 
: OK- tjQU miQkt ^chddulz 6Z\JQAcil ^kcatl acM<^i^u 



OK (iompxe,kzyu>xon acZivitiu f?ei$^Ae appticatipn [ ^oK 
ixcmplz] ^ . ' > p 



; Enter sequence in the lef^t column of Foriti K-2. , 
b. As you are sequencing the learning 'Steps , determine the response^v 
■;v cles^r^ed from the l^garner. ajjd wheth^ this wini be evaluated. J-' 
^">:vf?i^ collLimn of Fd»^m K-^; . ' - 'K - 

:5 y l\zthodl}^^ V " • \ ; ' - ^/jc 

Reference : SAFE manual, 'pap^s 305-329. ^-^ ''^ 

5;^' >i , -Using the :pecisionrMakihg M^^^ SAFE manuaV, . 

■ "'-^ .perform ;ai;niethtfd/irt^ sj:ep ^or a ; : f ^, 

: , sequence^of 1 eairni ng - steps, to' 

on the nature , of the-learning activi.tl^^^^ This analysis csin ' ' 

■ be . perf drrrted^^^^^^ the- Decision-MakingV 

>. In eoJurfin^3i Form'l<^'2i;M 

can, be used .for the^:lea>^ni.ng-^sj;ep or a sequehc6v of st?ps>'^;V ' 

■ The alternatives aiplg^ now- You 
might also wish, t^r^inves^^^^^^^^^ avaiTable in 
the Med-ia Center oir which are commercial ly avail ^We^-both of ■ 
which can ^e screened to determine if they meet. the requireme 
for your population; .;A^^ that vtl^e 'Media . 
Center might develop/Sbrtiet^ exist^^ -t^' meet youpi " 

■■ . requirements. ■ 

In thr i:ist coTunin; n^'^a;Teat^ recommended select-fohV b^^ - A 
fin ction can be made -dur^^ the managemen\ S;tep. " 
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V- 
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fORMJ-2 



Cojrse/iloit':^ 



/ "lERflltML peRFO^HW :OB0ECTIVE 



liefer to: Mnomies-.-SAFE Manual', ;pps. 143-4.6^ 

vHando.uts ort Taxonomies "'^i 



Level 0? Hastery: 



RECALL 



WREHE'NS'IOf); 
(Exp1>,ii.ation) 



f ERJC V 



., ■ APPLICATIOH , , 
(Apply . to simulatiid^ 
■or.real iltuatlon) 



r ■■■■ 



(EIreak doi^n Into parts) 



■ f 



IPulT'together elements/ 
solve' problems) ■;, 



. EVALUATION, ,• • ^' 
(Mal;e judgilients) . ■ 



i I 



.'■ Cirfiriculuni [}^c^tmk 



. ■• Cours'e/linlt Title ER, 51. RT 51: ■ . . 



TERHim lEAiUG REIllllREHEflTS ■ 



Curriculum Analyst 



FORM 1-2. 



./ . ' i 'i Terminal Perforiiiance OBjectlves 


■■ ■ ■ ■ ■ . ■ 

: ■ Criterion-. Statement' . 


-.__L_ — — ^ 

Cr1%ion Measure 


■..^^'[^o.: >|• Ele ; ' . " 


No. ''54 Electritity r ■ i^' 


. No. ,a-l ■ Electricity . ■ ' , • ■ . 


y\ '*%mk %\f\ittm and' t'he./e^lationsh'ip of. 


. ■; _ ..Vs- ■, ■' ■■ ■■ ; ;■■ ; . ..^ \ ■ 
^^(ifiTM^ a, model of an.atouiic pattern showing' 
"^ 'the basfc orbits of. el,^Ctr0ns around the nucleus 
■ of tlie:atoiii. " '\ ' : . 


■ Draw and label tlie model of an atom and .all 
par>ts Including the electrons, pi-otons. 


■ . meastlre ol.^,e|irjc|ly,i/j|^^^^^ 
• ■ d i f f.erep|;;^(;i||e[^^ and . 

■T- -' ^i-jZ-xJ^j ■}■' ■ ' ' '.. . ■ ■ - 
■■■{iW^kx.it^0tPi^ .. . • •■ ■ •^ ■ 


■ Rv writinn thp fipflnltl^hs of thp 
bflfjcjnUs of charge/ ^^^^^ 
' ^idip^fand by identifying their ■respective syir.bolsv 


T' . a-?: Uritp thp ripfinitinn nf Pr h ' - ' 

/ ^ ^, ni 1 ic iiic uci Ml 1 1 iu[i ui u'^ i 

unit listed'and its associated iyiiibohi 

1, charge ' • ; 

2. pfftential difference ' • ; • ■ ^'^ 

3. amps,-. ^ . ' ■.' ■ 

4, resistance , . 

* ' ' . . 1, ' . ■ ' 








. ■ ■■'* ''. "■" 


■ . : ■/ . , ■ ■ . \ ,\ N-^ ■ 
. i ■ ■ , . " ., ■ ■ '■ ■:■ ■ ■ \ 

■ ■ > . . ■ i .. ■ ! . -. ■ ■ . 
' ' ' v ' ' : \ ' 


' ■ ■ ■ ■ ^ . 
* '. ■* ■ '■ '". 


■• ■ ■ ■ }:'#^^ , • ■ ■■ . ■ 

■ ■■ '. ■ ■ ■ ■ ' , 

' *■ ■ ■ ■ 1 

^ ■■■ ,.. ,!> ' 
'■ . ■ * 1 • ■ ■ ' ■ . • ' . > ' ■ 

\^ ■> ' . \ ' \ ■ " ; ■ 




" ' ;". . .. ■ * ■'■ ' ■ 


, ' ' ' ■ ' " ' . ■' 

' • ■ ' ■. ' ' ' ... ' ■ ' 

1 ■, 1* f ■ . -J . : . 




^ 1 '■ ■ • ' ' 

. ■ .'. ■ ' ■■ 
V ■ ' • • ' 
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7fev 



Course/Unit: J_5] 



a/; Electricity, 



• ■ ' ■■ ••■ Foil" • 



■- ■ : ■ . i.eve 1 of Mis Ury : application 



■Refer to:' Ta!{onomieS"SflFE ljjnujii;:p^ 
_ y,:.' Handouts: ^^ 'Taxonom^^^^^ : 



RECALL..' 



COI'IPREHEfl'siOH' 
■(Explanation) 



Vi. 



"l. Charge,' Electron 



= (-),'Proton (+) ■ ■ Electron, Proton & 



Relative Mass 



2. 'Electrtfri Orbits 
/ proton and Nucleys;; 

./ I: Ekctron is AftuJl^ 



I . 
a\ 

00 

I 



Hover of 'Energy' i 



,a,;Meca11 the Key ' 
, ,!;,;Points.of: ' . 

1. Ct|afqe,(Couloiiies 
. fi.'iix I0"« 
; . Electron . 4 
2; t Charges, 
■ . Oif.ference of 
.Charge, ■ 
Polarity 
■ . 3. Current Hove- 

irfiii't of Chai'ges 
' • 4. Resistance, . 
Opposition to 
Movement of 



5. C.V-.I.R. 



H 1 




/ 'Explain the, v. "raw 



piicleus 1 Their 
RelattODjhip. to Ohe 
Another 



.•:2i./ Charge; 



.V: 



/;.3.:,"(!'lov'eiiient ■ ■ 
v'Rel0oi)s1iip 

4. Mass . 

'a.2 Expla,in the 
Definition of 
' Charge, Pot Diff., 
I., fi. 



^ APPLICATION ' 
(Apply to simulated 
"r real situation) 




A 



in into parts) . 



^^^^^^^^^^^^ 



. ' SyNTHESIS 
iP"ll together elements/ 
solve ^problems) 



,::^v■';'■^^■i.^•,■■v 



'A 



■ EVALOATIQH 



Coiirse/Untt:: ER 51 



T.P.O. # a. Electricity 



Proper Sequence From i-l 



lEflRNIJlG STEPS 



;At!i!ii(ige ffl^Pirbper Sequence '-^ ;, 



■4- 



^RESPOHSE/EVAL'JATION 



#(a) Recall FrorI-2.' 



FORH.K-2 



LEARNlte SEQUENCE.. 



.Iv video , tapes eithcr cxistlng or. .created 
for -showing atoinic^ structure and/or 
current ■flow and basic electricity; 

I: Possible .atoiiiic iTiodel of atoiiis b^ 
with showing valence electrons and bonding 
with adjacent jtjjnis/ ' 

3. Uab /\ss1stant*((|ualified) to assist 
the instriictor iaihe lab, especially, when 
students are neif'and. lab is crowded,'- He 
■^could be used to "set up dewstrations for 
^'the instructor pripr to lecture.. He ♦also . 
'could tutor.and help the disadvantaged- 
students ii) their 'efforts, ■ ■ ' 



0; 



METHOD/f'lEDIA SELECTION 



A video cassette re'^brder and 
player that niust be; broadcast •• 
coiP.patible,(NTSC Standards). ., 

1. The reasons for; the above • 
■requirement is the vast library, 
of cowrcially available 
prografiis', tapes, etc. 

2. It ;fiial(e5: locally avail- . • 
able cowrcial TV production 
facilities a possible resource. 

3;: It makes school. produced 
niaterialcofnpa'tible with 
Local •TV-equipment for 
possible airing on TV. 



ERIC 



^lUitt' ^tBl^c Iron ICS 



^^Uiiit-Tltle ER 51 



TERMINAL LEARNING REQUIREMENTS 



Curriculum Analyst 
Date 



FORM i-2 ■ 



• Teriiii'nal Performance Objectives . 


Criterion Statenjent • . s 


■ . .Criterion Measure . . • « 


.1 GHMS LAW - \ • . , . 


* • ■ ■ ' No. •bj ' ■ • "v, 


No. b.l .... . 


1 be able to solv'ft' common electrical 
ing OHMS Law t6 f;in(i: current (I), Voltage 
ance (R)./V y^---/ ■ . ! 

., ■•, ■. 


Student will take two given values. and solve for 
■the unknown value of V. I or R using the proper 
OHMS Law formula. (70% correct or better is 
passing.) - ■ 

■ ■." ■ ' > ;'" . .,■ /: 


.LAdiiipic ^varieu 10 reprebeni uirTereni 
■ situations):. 

■6.iven the following. values, V =■ » .I;/'-" 
I - ,. ■ . , then R =^V' • ? ■ . . 




■ ■'" ■ ' ■ ' \ ■ ^ \ / 


'-wt;-- ■ 


t ■ ■■ ■ ' ' . . ■ - 

'A:- ■ ■ . ' ■ 
.., ■ ^ ■ 


'. «",-■'■"'■ , ■. .. 




■'■ ■ ■ ■ ■ •i' . ■ ■ . ' ' 













ERIC 



Ccur|e/(lnit:_;Ej£^^ 
T.pi J b J 



COGNITIVf/PSyeHOHOTOR/AFFECTIVE'AWSIS 

. ■ for: ■ ' ; 
TERHINAL PERFOWWflCE OBJECTIVE : 



Refer to: T5)(oiioiiiies--SAFE:MiinoaX>s.,,143- 
; ' Handouts, .onTaxonpniies, 



. - .Level of Mastery: J^ntlifiiii. 



— : -..^.j^ , 

.IHiiyip to remember what, 
V,.:I ani'R mean In the 
circiiit. ' ' 

■ Have to recall the 
..basic OHHS Law forniiila. 

■ ^i to reidember ttife 

■ niethod'Of -liianipiilating- 

the formula to soli/fi 

for various unkfiowris.' • 

■ ■'. . ■' ' ' 
I '" ■ ■ ■ - • . 

I ■ ■ ■•. ; 

.V-.:. . ' 



WREHENSIGN ' 



APPIICATION 
_ [ll/io s: 
or real si'l 



E'i(p>a1n the inter-" 
relationship of V,' 
I, land R. ^ 



I i 



.-r 



CalGii'lating and compar|i]g 
answer to measured problem found, 
in lab situatjon- /„ ' 



(Break dowii into parts-)''';',.; ,;' . , 



Identify the unknown to be 



Identify the known quantities. 

■ ' ■ ■ " 

Manipulate the fbrmula to f|n| 
solution. ' 



■ sypsis. ■ ■ 

(Pull together, e'lemerits/ 
solve 'problems) - ' 



EMuATioa: 

ake 
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. Course/UnitV ■ Etectroftlcs. 



.■T.p.o.f ■•'.■b.i;* 



FORM K'2 



■.LEARNING SEpCE- ■ 



.i •• • 



LEARNING STEPS, 



b.l ; Already '^.pr'oper sequence. ; 



. . <■■■ 



A. 



p ■■ ■ 




V RESPONSE/EWLUATION: 



' ALTERNATE METHODS/HEDlA 



HETHOO/MEDW SELECTION 



.TPO:.b.-l. .teall froiii^Z.. 




ERIC 



'1 



,Set vp. a refiiedial iiia|;h'(arlthiiiet^^ ^ 
basic equation fnanipuhtioa^ algeBra, ' 

(fractionSv decimals... See General ,; 
Rectoiiendfltiofis. v- V' l^.s' ' ■ ■ ' 



.A.fiiethocl. of helping ijisadvaritajed ^students 
to.visualize the;electrical t^^^^^^^ , 
.suDstUyte mind pictiire? baseiiipon'their 
experiences.^ ' .m';" ^ 

' • , ■ ' ' ,. / ' } '■' * 
iomeone Kttake key terms (electrical) 

and find alternate meaningful descriptions 

(to stifdent).befittjng his social and 

ciilturaHackgronnd.^ v, ■ , ■ ' f 




/, 



•a:V;i,V),. 




; Coufel|H"^t title' . FR.flV '■: 

/ 




TERMINAL LE/lRHINfi'RE(]UI(lEHENTS 



'■■Curricului Analyst 



\ ' vl. Performance Objectives 



Criterion Statement 



Criterion Measure 



Tovbe'ri^ configurations of 

Ohjii!!5JMs1c*l'aw.to sohe for tfie solution of V.'l. or' 

.R-.V'^ ■•• , ■■ . ■■ 

1) MR 
3) R = } 



n 



er|cv ' 



I 



T(\^ student will take the basic foriii of Ohfn^s 
LaWj'V = 1 X ft, and algebraically rearrange-jt^to^^ 
solve for I or R also. [M accuracy) ■ 



1^ 



lin|te'"the e,qua,tion, of ,Olim''s,;l:'aw/'ndfe,(led ti 
solve for: ; ■. . " / • ': 



^3)'R = ^ 



3' 



t\ :l 




../■■■■■fsA 



n 



■.t*'-ki*'m 



Course/Unit: 'ETettronks 



■ '. T.'P.O *^ .' . B-2 



; , • >■ COGKlTIVE/PSyCHOMOTOR/AFFECTIVE /INALySIS 
TERMInUL' PERFORMANCE OBJECTII/E 



Referio; 'Ta)(oiioiiiies--SAFE Hanual/pps. 



Level' of Hastery: ;A Mlj(;at(on 




-■ "■'■'STifcnd r ■ 

: c),,'R'lpa(i(l.I,;:' 

•/3j Rules #operatiorif 
■ , for equationsi. 



COHPREIlEflSION"' 
(Explanation) 



Explairi the alegrai 
•^'steps-necessary' to , 
rearrange ■ the basjc 
■ formula, V = Fx,R. 



(Apply to sifnu fated » 
or r^al sjt(}a|ion) V 



(Break down iato'parls')! 



'(RuU4ogethgiv|lw 
$^)lve\prDbl,e(HS7'^^' 



forV,:i'an(t>l'' 






'■ , . I'f ■ 






v' • '■■■^' 
■ '■■.(. 


■} •' ■ 

i ',■ ■/ 








' . J ■ ." 



■i 



/■■I 




! Curriculum Electronict 



TERrtlNAl/ LEARNING REq'UlREHENTS 



■ Currkuliir Analyst'' '- ' : 

'../Date ; ■" . • . ' ' . 



, . .Terminal Perfonnance Objectives. 



Vto'.' , .b.3< The student coniprehys the>elatlon- 
sfp of vQlts (V), ampi (A) and Ohms (A). 



I . 



-fa; . 



Criterion Statement 



^f': f)o..i,3 By. relating 'volts to presJure and 
to flow of curreat through res stance. in ■ . 
w as a result of the pressure in volts^^ V'^v 




i, - 'V 




■1. J ■■ 




1^ 



Criterion Measure 



'-.^ IPj^ bJ 'DeterfDine-^ihether current flow .;■ 
Jn :afnps 'wi%, increase or decrease if the: . . . 
:> voltage U constant 'and" the res is tance 
Un^te i'S decrqasid in a cirtuit. : 




./a 





I : . i' 



•V'' f.V^>':' 



Ss'/'*, ■ 1'.' 



■ ... COGNITfVE/PSyCHOI'lOTOR/AFFI'CTlVE ANAirSIS 
■ ■ ■ ' ' F()R..»r 

mHl'N|PERFOW OBJECTIVE 



mm 



'Refer to: tajiQnoMesvSAte Manual^ W>£ 
■ ' ' Handouts ■ on* Taxono?ii,eV ' 



• Le/el of . Mastery ; 



RECALL 
(H^tnory) 



COMPREIlEflSlOfI 
(Explandtion) 



v^Voltaj^is elfctrical 
; , pressuro iiicdsured in 
; vcUs (V). 

• . Current Js the flow of 
• /electMfs In a circyft- 
' measured' in 



Resistance is the 
, opposition or friction 
■ 'to current flow \ 
^, measured in Phms (^), 



T 



i 

Forinula sliows 
relationship of 
current flow and,:: 



s 



QTi 



unchangw.> 



T 



to stmujjted 
Of:freat:5ltyation) . 



I := current flow 

II = , pressure in volts 
1,=? resistance in Ohms. 



% V =• lOv 



ANALYSIS.: 



If .the%istance in circuit 
decreases with t^? voltage, ' 
remaining 'tte same, then 
current flow must increase as 
a, result. . >h ■ : . 

The, current flow as a result ' 
of^electrical: pressure will 
alwiys be inversely proportiQffr 
al'to. the resistance^ange m 
^jie;circuit. , 




. SYHTHfSiS , 
(Pull together elements/, 
solve problems ).' ' ^ 



Refer to b. 3, Criterion 
Measure.. 



EVALUATlOfI . 
(Make judgments); 



■ ■•■>'■ 



Course/Unit: 



LEARNING' SEqUENCEv, 




LeARNING.STEPS , 



l?Saiiie:as J«2' Recall 



': 




•\ jiwAVMTION, 



■ALTERfJAT 



, ^-^ Ln Virion Heasure: 



OOOS/HEDIA 



HEWIEDIA^SELECTIOH" 




A Usual aicl fiould be constructed '.usinj, 
small pumps, glass (plastic) tubing, and ' 
flow meters to siniulate voltage, amps, and,' 
resistance>in which the student can ohjgrye 
iijotiji of lines and read pressure 
and floV which canwt be observed in normal 
electrical circ^ts,, - . \ ^ ■ - 

Given the necessary recourses, ■ tlie. v . 
expertise exists, on campus to_ construct \U\ 
equipment needed 




ERIC 



CurrlCtllum ■ JUrtrnn^^^ 



Course/Unltrntle 



TERMINAL WNBREIlUlm 



Terminal Perfornance Objectives ; 



Criterion Statelent 



Criterion (teasure 



Bel'able ta solve' probleins that ifivolve the: use ■of 
railUiple and s,ub-inultiple units such as kilo, megai 
:nii,lli.and roiciro. 



The student will; be able -to convert to aod-ifrom 
variflys multiple and sub-multiple units. 
■ (70)S'accuracy) : . / , ■ f . 




, Sample.Questlon; 
, to the eq 



I 




Convert''25 milliampere ' 
amount in microamperes^ 



V 



- i 




r* ■ 



1*1 ,% ■ ... V 




;..}.'■ ^ 



. : .■-V*,-A--ftV^*'>. 



..\. 



V 



ERIC 













! 

' > ', , » •' ' ' 


■ :M 














\ ■ •' '"■ ■ 



-J 




I\ ■ , ■ ■■> ■.;..:', 



•Fler.trnn'ks' 



COGNrnVE/PSYCllOMOTOR/^FFECTlVE /WySIS' 
FOR i . ' /, 
- TERMINAL PERF0R^3AMCE OBJECTIVE 



FORM J-2 



I of Mastery: _syatli£sli- 



Refer to: Taxonofjiles- 
Handout^ on 



SAFE-Manual, pps. 
Taxonomies 



CqMPR£l.lfNSION, / 
(Explanatiqn) 



. .APPLICATION 
(Apply to s-imulated 
or real situation) 



ANALYSIS ■ 
(Break* down into partsl 



SYHTHESIS 
(Pull tbge.ther element^j^ 
solve problems) . 



EVALUATION . 
(Make judgments) 



1. ►Explain the 
difference between; 

^a. mlili-micro- 

nano 
b. kllormeg 



2. Explain: 

a. exponents 

b. pos-neg 
exponents and how 
they relate to the 
location. of the 
decimal point. 



K Determine the proper 
units necessary for.the 
problem at hand. . 

2. Determine the units 
desired for answer. • ' 



1. Convert various an its to 
a 'cdfnmon i 
'i'V to volts, 
and "r* to.ampeVes'l 



eri various unns lo 
. uait,'; for ex'aniple, 
olts. ^'R" to/Ohms. T 



Solve problem such as . 

'V 

I j^.where: - , 
. V = millivolts (10"^) 



2. ,5olve problein and con'vert 
answer 'to the neede'd Vjnits 
if necessary. / 



- ■ -/ 



,+3 1 



R = K no-ohms (10 
I = micro ampere (10' 



-5, 



^ J 



■0. 



ERIC 



r 



FORM K^2 



irse/Unit;;. giectronicv. 



LEARNING SrflUENCE 



LEARNING STEPS,, 



RESPONSE/EVALUATION 



See rec'j(i:p4wtions nwde. forS, 1, Ohm's 
Law. . ; , V ^ • 



METHOD/MEDIA -SELECTION 



2-Recal.1 



Same as 1-2 Crraeridn' Measure 



'.:G7' 



ERIC 



uluin .1 Electronics. 



yUnU ^itle ^^-51 . • 



' : TERMINAl^ LEARNING REQUIREMENTS 



' FORM 1-2 > 
Curriculum Analyst ■ . ■ ■ " ' 

Date ' . " " v> V 



Teriniaal Performance Objectives 



'1' 



B-5 



will, be, able tO'perforrii basic math 
IS using! an electronic calculator. 



Criterion Statement 



No. 



The student will' solve Representative. "problem 
by use of an electronic calculator. (70% 
accuracy) ; ' " 



Criterion Measure 



No. 



Sample question: Use your calculator to 
flnd-e-, when XL = lOOOiiand R = lOOO^in 
a series circuit. 



ERIC 



rse/Uhit: 



Electronics 



•COGNITWE/PSYCHOMdTQR/AFFECTIVE ANALYSIS 



FORM J.2 



?1 of Mastery: F v/ilhatiop 



' Refer to: Taxonomies— SAFE Manual, pps,. 143-4 
Handouts on Taxonomies 



:all 

ndry) 


COMPREHEtiSIOfr 
(Explanation)^ ' 


AP^CATION 
(Apply to simulated ./ 
or real situation) 


ANALYSIS . ' V 
(Break down into parts) . 


SYNTHESIS / ' 
('Pull together elemeiits/ 
solve problems) . V 


'.EVALUATION. 
(Make judgments.) • . * 


sic order of 
of -your . 

y \ 

feeling of the 

ys. 

eration of" 
] functions 


1. Explain the 
operating system of 
your electronic 
calculator. 

2, Explain how 
infbnnation is 
entered into your 
calculator. * 


— . > • ■ '- ; f ■■ — 

1. Determine the proper 
formula for the probleiL 
given.* ' ^ ; 

2, . Adapt the formula to^ 

the format of your 

el ectro^jic calculator. " 


1. Determine the variable^ 
of the problem. 

2, Determine how to properly 
*enter the infonpatlonMnto 
the calcul'ator ."* . 


1. Decide what unknowns 
can be found. 

2, Decide , the' proper , 
order of solution of the 
Unknowns. , 


Decide the proper • , 
sequence" . ' 
necessary- to 
solve a given • 
problem withfn 
the abilities of 
your calculator. 


ry 

ersions 
nents 
ramming 
^/squares 


• 






' "■ . ■ 




supply of 
(batter^). . 


,1 


• > 


■■■ ' , •. 












■ ( 

■ t \ . 

















ERIC 



J.. ' 








^tinit: ■ 'Electronics 


; ; . LEARNING SEQUEflCE • 


















LEARNING • STf PS' . -b- ^ 


RESPONSE/EVALUATION i 


V. ALTERNATE METHODS/MEDIA 


. ftllOO/MEDIA SELECTION . , 


Recall, . . • ■ 


— -"1 — r — ■ • — " — 

'Same as Ir2 Criterion Measure 


Set up a lab equipped with algebraic 
operating sys^tem calculators and drill 
students on operating techniques, _ i.e.', . 
chain calculations, exponents. (scientific . 
notation). ^ 




■ ■ .' ' . . .. ) 

■ ■ , ■ ■. ■ y : 




' V^' • 
Calculatijrs should have .basic 4 functions, 
exponents, square and square root, 
, trigonometry funtlt1onS'(s1n» cos, tan, 

etc.:);;f / . :■■ - ■ 

. In order to increase' proficiency with 
calculators; basic jiiath defined in General 

' Recommendations is ■ required. The 
calculator does not replace mathematical 
knowledge. , 




■ » 


^ ■ ' , ■ ■ 1 


The-lab should push how to plan the V 
aitaC,K OT overall prouicms anu ue duie ip 
recognize wlhen errors are in^de en route. 




. . * ... 






^ . . . • 




^ '. ' 
1 ■ 








S ' . I .■ ^ ■ . 






IDS': : -v^. \. 










A V." '" .■ • • • ' 


■ * ■ ' . • 1 • ■ ' ' ■ ■ *' ' 
'■ ■ ■ ' ' , • ' . *' 
. ^ ■ ■ ' ^ « ... j ■ ■' ■' • 





ERIC 



1 / V , 



4 i 



TEllHltlAl LEftrtNIIlG I1E()UIIIEHENI5 



'Ciirr1ciJl(ifn'AMlyst'_ 



, »Ti)rii)lhfll PijrforfHrincd Objectives 


■ Criterion Sttoent , . . '-^i 


; '\ ' Criterion Hcosure-, • 


tto.(;.|, Series Circuit ■ 


. ■ Jlo.M, Sertiis tlrcuU ', ■ ■, • 


' / ""' C-i; Series circiilf ■ • ' ' 

. ' , '. ' ■ , M .■ • . ' ' ' 


. ■ ■ . ■' /" ' ■ ' 

Tlie UiKlenl will tifl jlite to iifidtirstJiiJl tlio relation- 
'Ji.^ klwMi! oppi 1';^ vuUago,' ichtonccts) and 
current liN 5ef1« circuit . . ': ■ , , ■ 

> 

I, ■ . _ ■ ■ * 

/ 


(jlic sludml will fliiil M tt)t,i1 rc'5lsliii)cc In. 
m clfciiUs, Iheii solw fdr Motal hsIik) Oliii's' 
, Law, Hitli .rglvpn viliio tif V tot,il, Student . 
Mt liavc or liettcr, correct, to pas;. 

' ' ' ' 


.■' ' ' ■ ' ■ ,' ' 

I'liid'the totiv], rdslstiince for cjclr circuit. ■ 
mtli total ijlp, solve for I. tptal, 

\ » ' 8 ■ ' ' ' . «•* * 

•' t, 


\ : . ' ■ 

1 . 1 ' ' 

■ , , 1 , 

: ' ; > : ' ■ ' . 


' ■ ' ■' ■ 
■ ■> ' ' ' ' , ' ' ' "» , ' 
',1 ' • ■ . ' ' ' '■ ^' 


/•^ . ♦ ' ' • ^" , 

! ' ■ ' ' ^ ■ ■ ^ : ' \ . ■,■ • 

■ • 'r . ■ ■ ^• 

' ■,, ' ' ^ ''>' 
■ I ' ■ . • ■ • ,' '■ ■ ' ' 

" ■ ■ 1, * ^ f s 


vD ■ : ■ . ■ ■ • ■ 

t . ■■ ( 
1 ^ , ^ . ' ■ J . ^ ■ 
- / . ' 1 


' 1 ' i' ' ■ '' 

■ ' ■ " '■■ • ' ■■" . . ' ' „ . 


■ '■ ' .. ■ . '" 


* ' ■ ' • ' 1 
,1 , '-^ 


/ . ' ' . ■ '. 


\ , ' ^ ' ' . ' ' ■ 








, j > ,( ■■.-, 




■ ' • ■ * V ^ 1 ' " 

\ . ■ ' ■ ^ . ■ 
^ : ■ , ■ ' . ■ ■ ■ ■ 
' ■ ' ; ' ' \ 
J ■ ' ■ ' ■ J. 







: Course/ilnlt: Electronics ■ 
. level of flastery: .. Synthesis : 



'COGtllTIVE/PSyCHOMOTORMFECTIVE MySIS 
FOR . 

. TERHINAL PERFORNAUCE OBJECTIVE 



FORH J-2 



Refer to: Taxonomles-SAFE Manual, pps. 143-46: 
Handouts on Taxonomies • 



fiECAU' 

oryM', 



.Ohm's- Law and its - 
,f pmis. ■ , . , 



I 



ic: 



(Explanation) 



re- 



lationship of V, I, 




APPLICATION 
(Apply to simulated 
or, real situation) 



Calculate the answer and 
then compare this vith 
measurements made in the 
Lab.' ., . 



■. MYSIS , 
(Breali down ipto parts) 



Identify, the componeni: 
resistances through which 
I total 'flows. , 

,,:Jdentify all known quantities 
- 'and use forms of Ohm's Law 
for solution of unknowns, 



SYNTHESIS 
(Pull together elements/ 
solve' probleois.) 



Solve series circuit 
problems. 




■ EmUATlON , , 
(Hake judgments)' 



ERIC 



Coiirse/Onit: . Electronics 
T.P.OJ 



M. Already in proper sequence. 



I 

AO 



LEARNING SEQUENCE 



16? 



ROTISE/EMUAnON 



iPO, C,1 - RecaU froiii'I-2, 



mmm flETHODS/MEOIA 



See General Recoinniendations .B: and 9, 



METHOD/MEDIA SELECTION 




ERIC 



' I Curriculum Electronics' 



. ' Course/llnlt Title _4^ii^4j_§^ 



■ TeniiiiiaT'Perforiiiance Objectives - 



. : .. iio; , t-2, Series Circuity 

Student will lie able to solve problems, (using mdre" : 
. :. than' one resistoi* connected in a series icirciiit) to 
V findltotal anHi(V2"j3/etc/.^ . 



I 

Ul 

I 



^ Hi 



• , ' r, . 



FORHI-2' 



TERHIRAL LEARNING PIREHENTS 



Curriculuni Analyst 
Date : ■ ■ : ^ 



Criterioh, Statement ■ 

(Jo. C-,2, Series Cjrcui,t, 

■ The student will find'iti'e.s'iini' of all the re- 
sistors in each series -circuit, thfen solve for 
I total.' Studeflt.will'.fjnd.thesurqf the 
indi\4daal voltage' drops across eachVesistor 
equal to the 'total- applied voltage . y : . 

Student must ha^e'JOfor better, correct, to. ■ 
pass. \ ■ ■ \'; ' 



■ .\ 

\ 

. \ 



Criterion, Measure ' . 



Find the sum of all resistances ktlie' 
circuit and solve fori total using Ohm's. 

^'-(Jtrjl)' : ; 

Find each individual voltage drop by* . 
using the formula Vi -R] x'lj, 

V2 = ^ X I|, etc. ■ . . ; , 



4 , i 



A : 



ERIC 



, ■ \ 



Course/Unit: j^jMlifiL--- • \ 



T.P.Of 



■COGNITIVE/PSYGHOKOTOR/AFFECTIVE MLYSIS 
■ TERHIHAL PERFORMANCE OSJECTIVE ., 



■ . . . . ■ Level Qf Hastery: /.■^ ynthesk 



' '.RECALL 
ory 



Z^i lc.< anl I'll forms 



■A 



■ Y- 



■0) 



( 



COHpREHENSION 
(E'xplanatioD) 



Explain ttie7e- ■ 
lationstiip, of V, ! 
and R. Explain that 
the soil '.df. all , 
volta9e.#'ps in a 
Series Circuit ■' v. 
;equals the total 
applied voltage. ^ 



itp^to' simulated; 
or real situation) 



Calculate the answers, 
anl then , compare :ttlese , 
with measurements oi'ade. 
i'nthelab. ,. . 



■ 7 



■, fORHj-2, ,. ; 

, . Refer to: Taxononiies-SAFE^Maniial, pps. 143-<« 
Handouts on Taxonofiies- : - . r • 



■ AHAiySIS . ' 
(Break down into parts). 



Identify the, component ■ 
resistances through which . 
1 total flows. .. ■ 

Identify all known quantities 
and use appropriate fo^iiof . 
Ohm's Law. for solution p un- 
knowns. , ' 



SWHESIS 
(Pull together elements/, 
solve. p''o'>le''i5) , 



Solve Series Circuity 
' iproblems which contain , 
multiple resistances. , 



X 




V'. 



, EVALUATION ' 
(Hake judgments) 



■romeyynib n,.^..^rc ^ v. : , ^ ■ , 1EW6 SEQUENCE •■. . ,, ' ' : / ^ ' .^j 



: . WNG^STEPS , 


, RESPOMSE/EVALUATION _ 


/ ALTERNATE MOS/eiA' ■ 


MO/eiASElECTION ■ 


"C-^'"fcdy in proper s^^^^ ' / 

' 1 < " •■ ■ ' 

' .' ■ ■'" 


TPO' W' Recall frflm.'l"2 ■ ■ ' . 


■' See General Rftcomendatlons 7i 8, 9;. 




' ' .V ' • . ■ ■' ■ ' •■ ' 




y ' . , ' 

' <. ■ , • ' ■ 
'■■,'<., 

' ' ' ' ■ ♦ , " '■ ■ ' ' 


• ■. ' ■ ■ 










■ ■ . , . ^ 




t . ■ 


, ' ' , ■■ ■ ■ '• 1 -" 
^ ■ . . . ■ ■" ■ . 


" \ ' . . ■ ■ 


■ • " 'i 

■ ■ V 

' ■ ■ . ■ *■ , 


^ . i' , 

' ' . ■ '■ ' 

■ . " ■. . , . . ^ 

> . ■ ' ' ' 
• V ■ , ■ . ■ 


* . . ' . ■ 

' ■• . , ' ■■■■ ' ■ ; 






w 

■ ' ; '5 . ' ' ' ' " ■ . ' ■ 
,, r , ; ' ■ 


■ ■ ■ 






Q.. ' ' . ''.cr^ -: 



Course/Unit ,fitle3j]_ 



TERHIiUEARHING REOOIOTTS 



Curr jculuni;' Analyst 



F0HHI.2, 



• Terinihal Performance Objectives 



Crlterjon StateiDcnt 



■ 'Criterion .Measure; ■ff v. 



V 



. No. 



C.3 



,6e able- to deteriklne' the various currant 'paths 
«-.,uJ!)li cleLtroiilL.urcuits by analyzing the 
schematic diagrain. , 



I 

10 

I 




Be able to analyze a circuit (Irawing, schematic, ' 
and'determine varjous values of V, 1 and'R'for ' ' 
ij;jjhe components that make iiMhat. circuit. , v , 

(70!! accuracy), ' ■ , . . . 



Sainplei Questiop: 



.J" 



' What, is the val'ue of a current flow 
through ",R3" in the circuit shown? 




'lie 



rs 



ERIC 



C««r^i.yUn1tt Electronks ER 51 
Level af.fl<Utry: Jnal^sis 



Refer, to; Taxonoiiilesi-SAFE Manual, pps.. 143-46 
•■' HandootS'on Taxonomies • , 



, RECALL 
; (lleinoryl' 



COMPREIItllSION 
(Explanation) 



•'i; mem ui 
current flow;- 

a) series, 
ti) parallel 

2. Ohin'slaw 

3. ' .Kirchoff's voltage 
, Irops. 

' . 4. |iits/sub-iifllt5 , 
, forV.hndll, 

o 5. Schematic symbols 
' • for V, I isnd R, 

■ .6. Schematic drawing 
that represents 

ductor\, 
batteries and 
points connected 
together; . •. 



ExuUin: 

1. Current flow in 
a "series", circuit. 

1. "I" )s constant 
111 "seHes" circuit 

3. Voltage drops 
add in "series", 

Current flow in 
"parallel" ctrcuitt. 

5. Voltage Is con- 
slant in 



6, Currents ,add if 
parallel circuit'. 

7. ;Klrchoff'sLaw 
for voltage drops, 



JPPLICATIOM 
(/ipply to simulated 
or, real situation) 



1. lleterinlne the re- 
lationship of h 

1. e,, they are.Vraller 

2. Determine relatlonshif 
of the total of (R^-R]) 
and Rj; i.e;, they are in 
series. 

" 3. Oetennine R, total, for 
circuit using proper 
R to'tal.forinu'Kis, 

4. / Determine If by Ohm's 
Law. ' ■ 

5. Determine voltage 1 
drops across R], R^ and/. 
R3 using, Ohm's Law and 
Kirchoff 's Law for , 
voltage. 



MLYSIS :' 



1. Solw.Ohm's Law problem 
for RJ, and find I. 

■ ' , ... V, ^ 



"3 



. SMHESIS . 
(Pull together filements/ ' 
solve problems) , , 



1, ■ 



EVALUATIOH 
(Make judgme'nts) 



I 0 a 



FOIlMK-2. ■ 



Course/Unit: ER 51 Electronics. 
T.P.OJ C.3 



LEARNING SEQUENCE 



I 



0'; 



12 



ERIC 



M- — : 1 

• W'LEARNIfiG STEPS • ■ 


V ' . ■ .. 

. RESPOpSE/EVALU/ITIOr'' 


ALTERMTE HETIIODS/HEDIA 




; .' , 1 • — — — : — ■ — ' — 








Same as W Recall 


Saiiie;a5.I-2 Criterion .Measure 


See General Recoranendations 7, 8, and 9i 












' ■ ■ , V . . ■■ 

'• ' ' ' (« 

. . . . ■ _ I , • 
. .. ' ' 


-I. 

D , 

1 ' ■ 

( 


1 




>. 


■■ /■ . ' ■ . ■ ... 


\ ■ ' ■ .■ ■ 








■ ■ ■ .' ■ ■ ' ■ 


t " ' , 

' ■ ' . ' '. ' 

■ ■ \ U,^ 



1 



FORM 1-2 '• 



TERMINAL LEARNING REQyiREHENTS 



Curriculum Analyst 
Date 



V Terminal Performance Objectives 



Criterion Measure 



No. E-1 Series-Parallel Circuit 



. Curriculum, Flectronlcs ^ 

Course/unit Title ER 51.RT 51 



■No. E-1 Series-Parallel Circuit 



Student will.be' able to understand the effect of 
connecting resistances in parallel, with total • 
circuit current'dividing'tOiprovide individual 
currents in each of the Individual, resistive, : 
' branches , Student will understand effect of 
connectinci resistances in series, where the total 
circuit current flows through. each resistance. 

I- 

.H' ■. 

w 

I ■ 



• Criterion statement • 



No. E-1 Series-ParalleT Circuit, ■ 

Student will find R total for two or we 
resistances connected in parallel and two or 
more resistances connected .In series,-. 

M or more correct answers will constitute 
passing grade. < ' 



Find the R total for each parallel 
combination of resistances using the 
reciprocal formula': . 

- ■ " T " ' ' 
+1 + i.etc.' • 
R] R? ; , R3 , 

Find R total for each fflies combination of 
ifesistances using the'foMla: ; ; ■ 

, R total -- Ri +. R, + R„ etc." 



fill 



Cour5e/0n1t:J1e£trfi!!i5i 



COGIilTIVE/PSYCHOMOTOR/AFFECTlVE ANALySIS 
TERMINAL PEHFORHANCE OBJECTIVE 



lRHJ-2. 



Refer to: Taxonomles-SAFE Manual, pps 
i ■ Handouts on Taxonomies 



Level' of tiastery: jynllifiiiL 



RECALL 



Fornulas for 
resistances 
connected in ■ 
series,: and 
resistances 
connected in 
parallel. 



o 
I 



1 



0 , 



COMPREHENSION 
(Explanation) 



Explain ttie. effect 
of resistances 
connected in series;, 
and of resistances 
connected in 
parallel, with 
emphasis on branch 
currents, 



APPLICATION . 
Apply to simulated 
or real situation). 



Calculate the answers, and 
comparft this, with 
measurements made in the 
tab. ■ : ' . 



ANALYSIS 
(Break dowii into parts) 



Identify the component 
resistances through which 
current flows in series , 
connections, and the cflmponent 
resistances which :carry 
branch^currents in parallel 
circuits. 



■ SYNTHESIS 
(Pull together elements/ 
solve problems) , 



Solve series-circuit 
and parallel-circuit 
problems for R total, 



EVALUATION 
(Kake judgments) 



l; 



ERIC 



Coiirse/Unit; Electron jcs 
T.P.O.f 



E-1 • 



LEARNING SEOtlENCE 



LEARNING STEPS ' . 


RESPOflSE/EWLUATlON , 


' ALTERNATE METHOOS/HEDIA 


HETHOD/'IEDIA SELECTION ' 


E-1 Already in pi'oper. sequence.' 


. ■ i ■ :. ■ 

TPO E-T .Recall froeiI-2/. . 


, See Genera] Reccfiiiiiendatlons hS, and i 
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ER 51 



TERMINAL LEARNIN(5 REqUIREMENTS 



Curriculum Analyst 



FORM 1-2 



Date . 



Terminal Performance Objectives 



>2 



ill jc dule to determine parallel 

hips that In series-parallel cornbination 



Criterion Stateiiient 



No. 



Student will be able to cojnpute parallel current 
flow and voltage drops for various circuit 
combinations. (70?( accuracy) 



Criterion Measure 



No. 



Sample Question: 



\ 



Calculate the total resistance and current 
for the circuit shown. " 



Fig. 1 



"TOV 



67 13< 



10 A 
-Am. 



3C 
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• Cnnrsp/Unlt: Jlectronlcs. 



COGNITIVE/PSyCHOHOTOR/llFFECTiyE ANALYSIS 

;■ FOR ■ ; 
• TERHINAL PERFORMANCE OBJECTIVE,.,. 



i.p.,0 1 : ■ 



Refer to:. Taxonoii1es--SAFE Kafnial. pps. 113-41) 
Handouts on laxonomles • ' , 



^' i^evel. of Mastery:, jEfiijc^ 



RECAlt 
Dry 



COMPREHEflSlDN 
(Explanation) 



j. Currents In a 
parallel circuit 
arejdditiyj. , 

.' 2. Voltage drops 
in a series circuit 
■ are additive. 



APPLICATION . 
(Apply to simulated 
or. real situation) 



•2.. Must be able to 
apply .the rule that 

the 'sum of the 
currents leaving a 



o 



of the currents 
, arriving at the 
point; 

2. ,The voltage 
across eich branch- 
in a parallel circui 
is the same. 

3. the sum of the 
voltage drops in a 
series circuit are 
equal to the source 



1, Deterfiine path for 
current to flow through 
parallel c-ircuit. Path 
splits and most return ■ 
after passing through 
each'branch of the 
circuit,' : 

7; Recognize that.the. 
: parallel total circuit , 
(after the Vaiiches are 
combined) becomes an . 
element of the remaining 
circuit. 



erJc 




L^/lRNING SEQUEltCE 



LEilRNIfIG STEPS 



Same as U Recall 



RESPOHSE/EVALWATION 



Same as 1-2 Criterion Measure 



i 



ALTERN/ITE HEIHODS/MEOIH' 



1 ( 



See General Jecoimeiidatlons 7, 8 atid 9, 



' HETllOO/eiA SELECTION 




1 



r, ■ 



ERIC 



If , 



I 

H 
H 
H 



Wse/Unlt Title ER S1JT5? 




, Terminal Performance Objectives ^ 



• No. E-3 Series-Parallel Circuit • ■ 

Studert will bj able to understand the 
. relationship between applied voltage, . 
, resistances, multiple current pathl, . 
. individual voltage drops, and I total. 



TERMINAL LEMHING REqUlREHENTS 



■ .Criterion Statement 



Curriculum Analyst 
Date ■ 



FORM 1.2 



E.3 SerieS'PafalTel Circuit 



i Student will find R Total and I Total for the 
circuit. 70t of answers correct will constitute 
'passing grade. , ' ' 



1 



Criterion Heasure 



E"3 Series-Parallel Circuit 



■Find the R Total for each circuit. Given 
either I Total or V Total, solve for the' 
unknown using Ohm's Law. 



I 



or 



ERIC 



COGNITlVE/PSyCHOMOTOR/AFFECTIVEiALySIS 

• „. FOR 

" TERHIHAL PERFOWCE OBJECTIVE 



, . iBwPi nfflasterv: Synthesis 




FORM J-2 



Refer to: Taxonomles-SAFE Manual, pps. 143^16 
Handouts on Taxonomies 



RECALL ■ ; 

(Meniory) , 



Wi Law and its , 
forms, and, formulas 
for series and 



COMPREH[riSION< . 
(Explanation) .■ 



1^ 



: WATIOli 
(Apply to siwlated 
'or real situation) 



.Calculate the voltage; : ■ 
drop' .across each resist; 
■ ance and the current . 



Explain the 'concepts 
involved in connect- 
.uMu. . ing series and . 
■ parallel cotoioatioit 'parallel combinatiort through each resistance 
■ f resistances. of resistances. ; in the serles-paral e 

' circuit; together wiith 
I Total; given V Total. 
Calculate R Total. Com- 
pare answers with 
iDeasurements .made in ■ 
'Lab. \ ■ . 

I 

H 

H 

ro. 



(Break: down into parts) 



Identify the current path that 
carries I Total and each , 
branch current path,, i Total 
equals the sum of the branch 
currents. . 

Calculate R Total for series- 
parallel circuits, talculate 
voltage drops,, 



SYlTfHESIS 
(Pull together elements/' 
solve problems) ' 



Solve series-parallel ; 
problems for R Total and 
I Total,. given Hotal. 



■ EVALUATION , 
(Hake jud 
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Course/Unit: Electrj)nics - LEARNING SEpCE . .. . • • • • 



MING STEPS 


; RESPOflSE/EVALUATIo/ 


, 'AMATE OTDS/KEOIA 


HETflOD/HEDIA'SELECnOM 


E«3 'Aljeady in proper sequence. 

V ' ' ■ 
, ' . ■ ■ \ ■ '.' . _ , _ ■ • 


TPO E-3 - Recall from 1-2. 
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V RESEARCH AND DESIGN ' 
Project: mBILITY V 

stEPs OF .CURRICULUM 'Analysis' .• 

; " ' ' STEP 5 ■ . 



ThE' FLNaI s^EP, TAKEN BY THE TEA^I IS TO PULL TOGETHER ALL 
THEIR FINDINGS^ AND RECOMMENDATIONS INTO ONE; DOCUMENT. ThIS . 
DOCUMENT/ IN COMBINATION WITH THE FIeTHODs/MeD I A ALTERNATIVES 
IDENTIFIED IN^StEP' ^1 WILL BE THE BASIS FOR SPECIFIC PROGRAM 
CHANGES TO BE IMPLEMENTED IN PhASE I M OF THE RESEARCH AND 

Design Project. In combination witH,;TWE other portions of 

•THE PROJ.ECTv i.e. / COUNSELING AND GUIDANCE^ MANAGEMENT P LANS ^ 

Evaluation- and Audit Systems^ the curriculum design recom- 
mendations should eliminate THE HURDLES TO SUCCESS BEING'EN" 
COUNTERED BY DISADVANTAGED AND/oR HANDICAPPED VQCATIONAL 
EDUCATION STUDENTS. If THtY DO NOT^ THEY WILL BE REANALYZE^ 
AND REVISED UNTIL THEY DO. ' 



/Step 5; ■ ; ■ -rr^^ 'y^^^^^ 

A) Define specific recommendat ions of program/course 

CHANGE 'TO ELIMINATE THE IDENTIFIED PROBLEMS AND 
' PRODUCE ^HE REQUIRED MASTERYs 



RESEARCH AND DESIGN PROJECT 
EL^ECTRONICS ' 

General Recommendations 

•Basic smII^^;;.^ ., >, ^-^ ; 

Electronics is a highly technical, mathematical, cpmplex vocational 
.area. It requires; students to master a broad range 6f'aJ)stract 
scientific theories. The student, therefore,, who enters the progranV 
without the basic mathematical, reading, or study skills required to 
master and apply these theories ftnds him or herself behind and confused 
from the first day of class. There is a need, therefore, for the^ . _ 
following basic skill support systems to t)e developed:. - ' [■ '■ 

a. . A basic math program should be;developed to reinforce the following 

math operations: numbers, fractions, decimals, roots, squares, 
equations, etc., plus exponents. A similar program should be created 
to dyevelop basic reading Vdmprehension and basic work/study skills 
in students. ^ . . 

b. Students deficient in math and reading should be counselled to taljce 5^ 
^ above preceding entry into. Basic Electronics ER 51 . . , ' 

c. Some Pjhase of special services has to deal with establishing the 
relbvancfe to disadvantaged students of abstract concepts and atJstract 
magnitudes of numbers in order for them to be)successful in Electronics; 

Three PimensionaT Models of Abstract' Electn^^ 

The need. of abstract concepts exists for disadvantaged 
students throughout the Electronics curricuTum* .Very few models, ekist in 
the commercial market place. The techniqal; competence already exists on 
campuis to build any needed models and examples. ' The Committee recommends ^ 
.that add.i tipnal resource money be made available ttf take advantage of 
these capabilities.' We are a]3le to prov.ide all nqeded specifications if y 
the-required resources can be made available.' • , ; • 

Lab Assistant ' : 

One of the. most viable ways of taking the abstract nafure of Electronics 
and makinig, it concrete is through carefully designed /experiments, A i 
large number of such experiments exist. However, the time required to 
set jup these* experiments and acijuSt >the necessary equipment 1 imits.'their . . 
avai/l ability to the existing faculty. ; ■ ^ f- ' 

If a qual if ied. lab assistant were made.:^vai 

Program, he or she could both allow for increased. expey;^ f v 

personal attent ion ^ to the dTSadvantaggd student when cthf us i on occurs - 
^ch a^person could be utilized throughout the Electronics Program and-^ , J 
slghiyicantly^f^^ Electronics instructors to provide additional 

reinforcement and personal attention to those disadvantaged students : > 
exper^^encing difficulties!;^ v ' > . 

••' .. .••:V ■ . " ■ • .' ■ : 




Research and Design Project, Electronics 
General Recomm eadationS' (Continued) 

. ■ .'. — " M ' ' 



IV. Self-Directing Programs 

•■ . ■■' . ■ ■ . . 

There presently exist no programmed materials to reinforce the key points 
and problem areas of Electronics. The existing materials are too broad 
. and do not focus on the key elements and problems. The Committee' stands 
^ ; ready to creeite such programming, given the required resources. This 
would also .include a series,; of Tab experiments that the students could 
: use to reinforce their class work. . , . 

The Committee wants to create this resource in the Electronics Lab to 
allow immedratg -and continuous access by the student. This can be com- 
bined with the Lab Assistant to provide the repetition, drill and support 
that the disadvantaged student requires. 



A video cassette recorder, xamera, and associate equipment (mics, booms, 
..etc.) could be used by our experienced Electronics staff to produce . 
traiaing tapes for the disadvantaged bcudents in our program. A suggested 
,• . video cassette recorder is the Sohy model VP:::2850CA1, which is a 

"commercial" (not "home" type) recorder ^with editing facilities. The 

price. at this tTme is $3 ,.000. . k 

. • ■ . > •■■ ' .^m-^ ^ . ^ 

Also, a tape cassette "player" which can be operated by the^ students ' 
^for i^epeat learning;^ processes is recommended. Students should not be 

'aTlowed to use the studio-type, equtpmefr^^ above in order to. keep 

......it in good shape for studid-type wark.' A suggested; type^would be thfe.home 

v?{model Son units^wouTd^be necessary to allow' at least. 

two students at a time to observe training tapes. 

A camera will be necessary for video taping. A model number is not 
available at this time, but. will be added later .Approximate price is 
$7,000 with proper lenses. - . 

Also a number of blank cassette tapes would bh needed at $2S pgr tape.- , 
v.. Calculator Lab' • . . ; ■ 

• ^ A major tool uti li zed b^- t^^^^^ Electronics student is the calculator. In 
order to most efficiently and effectively 

ElectriQnics student must be highly skilled in the baisic operations of a 
' . ca^lculator^ the' sequence of entering data into a calculator, and the more 
complex functions of a calculator . ^ . .. ' 

f» Those students- that ^'^^^ difficulties In Electronics courses 

' ^frequently display^, limited understanding and sk.il Is relating to the«use , 
.; . -.^pf'^^^^^^^ stand ready to Identify the programming and the 

r "^c^-;)^^ sequencing that woulH' be necessary to. create a Calculator 

S^ITTs. Lab>>1f .the res needed to support the development, -hardware 

^ and softw^r6 requirements of such'a Ski'lts Lab are available. 



